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IFN-ALPHA HOMOLOGUES . 



5 COPYRIGHT NOTIFICATION ' 

Pursuant to 37 C.F.R. 1 .7 1 (e), a portion of this patent document contains 

material which is subject to copyright protection. The copyright owner has no objection to 
the facsimile reproduction by anyone of the patent document or the patent disclosure, as it 
appears in the Patent and Trademark Office patent file or records, but otherwise reserves 
10 all copyright rights whatsoever. 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application is a continuation-in-part application of and claims the 

benefit of and priority to U.S. Patent Application Serial No. 09/145,483, filed October 7, 
1999, the disclosure of which is incorporated herein by reference in its entirety for all 
15 purposes. 



FIELD OF THE INVENTION 

The present invention relates to the generation of new interferon-alpha 



homologues. 



BACKGROUND OF THE INVENTION 

20 Interferon-alphas are members of the diverse helical-bundle superfamily of 

cytokine genes (Sprang, S.R. et al (1993) Curr. Opin. Struct. Biol. 3:815-827). The 
human interferon-alphas are encoded by a family of over 20 tandemly duplicated 
nonallelic genes that share 85-98% sequence identity at the amino acid level (Henco, K. et 
al. ( 1985) J. Mol. Biol. 1 85:227-260). 

25 Interferon-alphas have been shown to inhibit various types of cellular 

proliferation, and are especially useful for the treatment of a variety of cellular 
proliferation disorders frequently associated with cancer, particularly hematologic 
malignancies such as leukemias. These proteins have shown antiproliferative activity 
against multiple myeloma, chronic lymphocytic leukemia, low-grade lymphoma, Kaposi's 

30 sarcoma, chronic myelogenous leukemia, renal-cell carcinoma, urinary bladder tumors and 
ovarian cancers (Bonnem, E.M. et al (1984) J. Biol. Response Modifiers 3:580; Oldham, 
R.K. ( 1985) Hospital Practice 20:7 1). 
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Interferon-alphas are also useful against various types of viral infections 
(Finter, N.B. et al (1991) Drugs 42(5):749). Interferon-alphas have shown activity 
against human papillomavirus infection, Hepatitis B, and Hepatitis C infections (Finter, 
N.B. etal, 1991, supra\ Kashima, H. et al (1988) Laryngoscope 98:334; Dusheiko, G.M. 
5 et al (1986) J. Hematology 3 (Supple. 2):S199; Davis, GL et al (1989) N. England J. 
Med. 321:1501). The role of interferons and interferon receptors in the pathogenesis of 
certain autoimmune and inflammatory diseases has also been investigated (Benoit, P. et al 
(1993)/. Immunol 150(3):707). 

Although these proteins possess therapeutic value in the treatment of a 

10 number of diseases, they have not been optimized for use as pharmaceuticals. For 
example, dose-limiting toxicity, receptor cross-reactivity, and short serum half-lives 
significantly reduce the clinical utility of many of these cytokines (Dusheiko, G. (1997) 
Hepatology 26: 1 12S-121S; Vial, T. and Descotes, J. (1994) Drug Experience 10:1 15- 
150; Funke, I. etal (1994) Ann. Hematol 68:49-52; Schomburg, A. et al (1993)7. 

15 Cancer Res. Clin. Oncol 1 19:745-755). Diverse and severe side effect profiles which 
accompany interferon administration include flu-like symptoms, fatigue, neurological 
disorders including hallucination, fever, hepatic enzyme elevation, and leukopenia 
(Pontzer, C.H. et al (1991) Cancer Res. 51:5304; Oldham, 1985, supra). 

The existence of abundant naturally occurring sequence diversity within the 

20 interferon-alphas (and hence a large sequence space of recombinants) along with the 
intricacy of interferon-alpha/receptor interactions and variety of therapeutic and 
prophylactic activities creates an opportunity for the construction of superior interferon 
homologues. 

SUMMARY OF THE INVENTION 

25 The invention provides novel interferon-alpha (IFN-alpha or IFN-a) 

homologue polypeptides, nucleic acids encoding the polypeptides and complementary 
nucleotide sequences thereof, fragments of said polypeptides and nucleic acids, antibodies 
to the polypeptides, and uses therefor, data sets containing character strings of interferon- 
alpha homologue sequences, and automated systems for using the character strings. 
30 In one aspect, the invention includes an isolated or recombinant interferon- 

alpha nucleic acid homologue. Included are a polynucleotide sequences selected from 
' SEQ ID NO: 1 to SEQ ID NO:35, or to SEQ ID NO:72 to SEQ ID NO:78, and 

2 
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complementary polynucleotide sequences thereof. Polynucleotide sequences encoding a 
polypeptide selected from SEQ ID NO:36 to SEQ ID NO:81 or from SEQ ID NO:79 to 
SEQ ID NO:85, and complementary polynucleotide sequences thereof are also a feature of 
the invention. Similarly, a polynucleotide sequence which hybridizes under highly 
stringent conditions over substantially the entire length of any of the preceding 
polynucleotide sequences is a feature of the present invention. In addition, a 
polynucleotide sequence comprising a nucleotide fragment of any of the preceding 
polynucleotide sequences which nucleotide fragment encodes a polypeptide having an 
antiproliferative activity in a human Daudi cell line- based cell proliferation assay is a 
feature of the invention. Similarly, a polynucleotide sequence comprising a nucleotide 
fragment of any of the polynucleotide sequences of the invention described above and 
below which encodes a polypeptide having antiviral activity in a murine cell line/EMCV - 
based assay is a feature of the invention. 

The invention also includes an isolated or recombinant nucleic acid, 
1 5 comprising a polynucleotide sequence encoding a polypeptide, wherein the polypeptide 
comprises the amino acid sequence: CDLPQTHSLG-Xm-X,2-RA-X 15 -X,6-LL-X, 9 -QM- 
X22-R-X24-S-X 26 -FSCLKDR-X34-DFG-X3 8 -P-X4o-EEFD-X45-X46-X47-FQ-X 5 o-X5,-QAl- 

X55-X56-X57-HE-X6O-X6.-QQTFN-X67-FSTK-X72-SS-X75-X76-W-X78-X79-X80-LL-X83-K- 

X85-X 86 -T-X88-L-X9o-QQLN-X95-LEACV-X,oi-Q-X,o3-V-X,os-Xio6-X,o7-X l0 8-TPLMN- 
20 X,,4-D-X„6-ILAV.X,2i-KY-X,24-QRiTLYL-X,32 : E-X,34-KYSPC-X,40- 

WEWRAEMRSFSFSTNLQKRLRRKE, or a conservatively substituted variation 
thereof, where X„ is N or D; X 12 is R, S, or K; X )5 is L or M; X 16 is I, M, or V; X 19 is A or 
G; X 22 is G or R; X 24 is I or T; X 26 is P of H; X 34 is H, Y of Q; X 38 is F or L; X40 is Q or R; 
X45 is G or S; Xw is N or H; X47 is Q or R; X 50 is K or R; X 51 is A or T; X55 is S or F; X 56 
25 is V or A; X57 is L or F; X<>o is M or I; X 61 is I or M; X 67 is L or F; X 72 is D or N; X 75 is A 
or V; X 76 is A or T; X 78 is E or D; X79 is Q or E; X 80 is S, R, T, or N; X 83 is E or D; X 85 is 
F or L; X 86 is S or Y; X 88 is E or G; X90 is Y, H, N; X95 is D, E, or N; X l01 is 1, M, or V; 
X,o3 is E or G; X, 05 is G or W; X 106 is V or M; X I07 is E, G, or K; X, 08 is E or G; X 114 is V, 
E, or G; X, l6 is S or P; X I2I is K or R; X l24 is F or L; X 132 is T, I, or M; X 13 4 is K or R; and 
30 X,4o is A or S. Each of the single letters of this amino acid sequence represents a 

particular amino acid residue according to standard practice known to those of ordinary 
skill in the art. . A 
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A polypeptide having any of the preceding sequences, such as those 
embodied in SEQ ID NO:36 to SEQ ED NO:54, is also a feature of the invention. 

In other embodiments, the encoded polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ED NO:36 to SEQ ID NO:54; and the 

5 nucleic acid comprises a polynucleotide sequence selected from the group consisting of 
SEQ ID NO: 1 to SEQ ID NO: 19. 

The invention also provides polypeptide fragments of any of SEQ NOS:36- 
70 and SEQ ID NOS:72-79. In one aspect of the invention, such a polypeptide fragment 
exhibits an antiproliferative activity in a human Daudi cell line- based cell proliferation 

10 assay or an antiviral activity in a murine cell line/EMCV - based assay, or both said 

activities. The human Daudi cell line- based cell proliferation assay and antiviral activity 
in a murine cell line/EMCV - based assay are described in greater detail below. In yet 
another aspect, the invention provides a polynucleotide sequence comprising a nucleotide 
fragment of any nucleic acid of the invention described above and below, wherein said 

15 nucleotide fragment encodes a polypeptide fragment that exhibits an antiproliferative 

activity in a human Daudi cell line- based cell proliferation assay or an antiviral activity in 
a murine cell line/EMCV - based assay, or both activities, as is described in greater detail 
below. 

The invention also includes an isolated or recombinant nucleic acid 
20 comprising a polynucleotide sequence encoding a polypeptide, wherein the polypeptide 
comprises an amino acid sequence comprising at least 20 contiguous amino acids of any 
one of SEQ ID NOS:36-70. In other embodiments, the polypeptide of the invention 
comprises an amino acid sequence comprising one or more of amino acid residues (Tyr or 
GIn)34, Gly37, Phe38, Lys71, Ala76, TyiSO, Uel32, Argl34, Phel52, Lysl60, and 
25 Glul66, wherein the numbering of the amino acid residues corresponds to the numbering 
of residues in the amino acid sequence of SEQ ID NO:36. In various embodiments, the 
encoded polypeptide of the invention comprises at least 30, at least 50, at least 70, at least 
75, at least 100, at least 1 10, at least 120, at least 130, at least 140, at least 150, at least 
155, at least 160, or at least 165 contiguous amino acid residues of any one of SEQ ID 
30 NOS:36-70. In other embodiments, the encoded polypeptide is at least 150, at least 155, 
at least 160, at least 163, or at least 165 amino acids in length. In another embodiment, the 
y encoded polypeptide is about 166 amino acids in length. In yet other embodiments, the 
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encoded polypeptide comprises an amino acid sequence selected from SEQ ID NO:36, 
SEQ ID NO:37, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ 

ID NO:45, and SEQ ID NO:46. 

In other embodiments, the invention provides a nucleic acid that comprises 
5 a polynucleotide sequence selected from SEQ ID NO: 1 . SEQ ID NO:2, SEQ ID NO:3, 
SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:10. and SEQ ID 
NO: 11. 

In other embodiments, the polypeptide encoded by any nucleic acid or the 
invention described herein or a fragment thereof may have antiproliferative activity in a 
10 human Daudi cell line - based assay, or antiviral activity in a human WISH cell/EMCV- 
based assay. In other embodiments, the encoded polypeptide has antiproliferative activity 
of at least about 8.3xl0 6 units/milligram in the human Daudi cell line - based assay (1 unit 
is the amount of protein in milligram (mg) required to induce 50% antiproliferative 
activity), or antiviral activity of at about least 2.1xl0 7 units/milligram (mg) in the human 
15 WISH cell/EMCV-based assay (1 unit is the amount of protein in mg required to induce 
50% antiviral activity). In other embodiments, the encoded polypeptide can bind to a type 
I interferon receptor, preferably a human type I interferon receptor, more preferably a 
human (e.g., type I) interferon-alpha receptor. 

The invention also includes a cell comprising any nucleic acid of the 
20 invention described herein, or which expresses any polypeptide of the invention noted 

herein. In one embodiment, the cell expresses a polypeptide encoded by the nucleic acid 

of the invention as described herein. 

The invention also includes a vector comprising any nucleic acid of the 
invention described above and below. The vector can comprise a plasmid, a cosmid, a 

25 phage, or a virus; the vector can be, e.g., an expression vector, a cloning vector, a 

packaging vector, an integration vector, or the like. The invention also includes a cell 
transduced by a vector of the invention. The invention also includes compositions 
comprising any nucleic acid of the invention described above and below, and an excipient, 
preferably a pharmaceutical^ acceptable excipient. Cells and transgenic animals which 

30 include any polypeptide or nucleic acid of the invention described above and below, e.g., 
produced by transduction of vector, are a feature of the invention. 
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The invention also includes compositions produced by digesting one or 
more of the nucleic acids of the invention described above or below with a restriction 
endonuclease, an RNAse, or a DNAse; and, compositions produced by incubating one or 
more nucleic acids described above or below in the presence of deoxyribonucelotide 

5 triphosphates and a nucleic acid polymerase, e.g., a thermostable polymerase. 

The invention also includes compositions comprising two or more nucleic 
acids described above or below. The composition may comprise a library of nucleic acids, 
where the library contains at least about 5, 10, 20 or 50 nucleic acids. 

In another aspect, the invention includes an isolated or recombinant 

10 polypeptide encoded by any nucleic acid described above or below. In one embodiment, 
the polypeptide may comprise a sequence selected from SEQ ID NO:36 to SEQ ID 
NO:70, or SEQ ID NO:79 to SEQ ID NO:85. 

The invention also includes a polypeptide comprising at least 50 contiguous 
amino acids of a protein encoded by a polynucleotide sequence, the polynucleotide 

15 sequence selected from the group consisting of: (a) SEQ ID NO: 1 to SEQ ID NO:35 or 
SEQ ED NO:72 to SEQ ED NO:78; (b) a polynucleotide sequence that encodes a 
polypeptide selected from SEQ ID NO:36 to SEQ ID NO:70 or SEQ ID NO:79 to SEQ ID 
NO:85; and (e) a complementary sequence of a polynucleotide sequence which hybridizes 
under highly stringent conditions over substantially the entire length of polynucleotide 

20 sequence (a) or (b). In various embodiments, the polypeptide comprises at least about 70, 
100, 120, 130, 140, 150, 155, 160, 165, or 166 contiguous amino acids of the encoded 
protein. 

The invention also includes an isolated or recombinant polypeptide 
comprising an amino acid sequence comprising at least 50 contiguous amino acid residues 

25 of any one of SEQ ID NOS:36-70, and one or more of amino acids Alal9, (Tyr or Gln)34, 
Gly37, Phe38, Lys71, Ala76, Tyi90, IIel32, Argl34, Phel52, Lysl60, and Glul66, where 
the numbering of the amino acids corresponds to that of SEQ ID NO:36. In various 
embodiments, the polypeptide comprises at least about 50, 70, 75, 100, 110, 120, 130, 140 
150, 155, 160, 163, 165, or 166 contiguous amino acids of any one of SEQ ID NOS:36-70. 

30 In more preferred embodiments, the polypeptide comprises at least about 50, 70, 75, 100, 
110, 120, 130, 140, 150, 155, 160, 163, 165, or 166 contiguous amino acid residues of any 
v one of SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 
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SEQ ID NO:42, SEQ ID NO:45, or SEQ ID NO:46. In other embodiments, the 
polypeptide of the invention is at least about 50, 70, 75, 100, 110, 120, 130, 140, 150, 155, 
160, 163, 165, or 166 amino acid residues in length, or is preferably 166 amino acids in 
length. Longer polypeptides, e.g., which comprise purification tags or the like, are also 
5 contemplated. Such polypeptides may display antiproliferative activities in human Daudi 
cell-line based assay and/or antiviral activities in a human WISH cell/EMCV-based assay. 

The invention also includes a polypeptide which specifically binds 
polyclonal antisera raised against at least one antigen, said at least one antigen comprising 
a polypeptide sequence selected from an amino acid sequence set forth in SEQ ID NO:36 
10 to SEQ ID NO:70 or SEQ ID NO:79 to SEQ ID NO:85 or a fragment thereof. In 

particular, the invention provides polypeptides which bind a polyclonal antisera raised 
against at least one antigen, wherein said at least one antigen comprises at least one amino 
acid sequence set forth in SEQ ID NO:36 to SEQ ID NO:70 or SEQ ID NO:79 to SEQ ID 
NO:85, or a fragment of any of these amino sequences, wherein the polyclonal antisera is 
15 subtracted with one or more known interferon-alpha polypeptides or proteins, including, 
e.g., a polypeptide or protein encoded by a nucleic acid having or corresponding to one 
or more of the following GenBank™ accession numbers: J00210 (alpha-D). J00207 
(Alpha-a), X02958 (Alpha-6), X02956 (Alpha-5), V00533 (alpha-H), V00542 (alpha-14), 
V00545 (IFN-1B), X03125 (alpha-8), X02957 (alpha-16), V00540 (alpha-21), X02955 
20 (alpha-4b), V00532 (alpha-C), X02960 (alpha-7). X02961 (alpha- 10 pseudogene), R0067 
(Gx-1), 101614, 101787, 107821, M12350 (alpha-F), M38289, V00549 (alpha-2a), and 
108313 (alpha-Conl), and other similar or homologous interferon-alpha nucleic acid 

sequences presented in GenBank. 

Any polypeptide described above or below optionally has antiproliferative 

25 activity in a human Daudi cell line - based assay and/or in an antiviral activity in a human 
WISH cell/EMCV-based assay. Any polypeptide described above or below can have 
antiproliferative activity of at least about 8.3x10° units/mg in the human Daudi cell line - 
based assay or antiviral act.vity of at least about 2.1xl0 7 units/mg in the human WISH 
cell/EMCV-based assay. In other embodiments, any polypeptide described above or 

30 below can bind to a type I interferon receptor, preferably a human type I interferon 
receptor, more preferably a human interferon-alpha receptor. 
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In other embodiments, any polypeptide described above or below may 
further include a secretion/localization sequence, e.g., a signal sequence, an organelle 
targeting sequence, a membrane localization sequence, and the like. Any polypeptide 
described herein may further include a sequence that facilitates purification, e.g., an 

5 epitope tag (such as, a FLAG epitope), a polyhistidine tag, a GST fusion, and the like. 
The polypeptide optionally includes a methionine at the N-terminus. Any polypeptide of 
the invention described herein optionally includes one or more modified amino acids, 
such as a glycosylated amino acid, a PEG-ylated amino acid, a farnesylated amino acid, an 
acetylated amino acid, a biotinylated amino acid, a carboxylated amino acid, a 

10 phosphorylated amino acid, an acylated amino acid, or the like. 

The invention also includes compositions comprising any polypeptide 
described herein in an excipient, preferably a pharmaceutical^ acceptable excipient. 

The invention also includes an antibody or antisera produced by 
administering one or more of the polypeptides of the invention described herein to a 

15 mammal, wherein the antibody or antisera does not specifically bind to a known alpha- 

interferon polypeptide or protein, including, e.g., any polypeptide or protein encoded by a 
nucleic acid having or corresponding to one or more of the following GenBank accession 
numbers: J00210 (alpha-D), J00207 (Alpha-A), X02958 (Alpha-6), X02956 (Alpha-5), 
V00533 (alpha-H), V00542 (alpha-14), V00545 (IFN-1B), X03125 (alpha-8), X02957 

20 (alpha-16), V00540 (alpha-21), X02955 (alpha-4b), V00532 (alpha-C), X02960 (alpha-7), 
X02961 (alpha- 10 pseudogene), R0067 (Gx-1), 101614, 101787, 107821, M12350 (alpha- 
F), M38289, V00549 (alpha-2a), and 108313 (alpha-Conl), and other similar or 
homologous interferon-alpha sequences presented in GenBank. 

The invention also includes antibodies which specifically bind a 

25 polypeptide comprising a sequence selected from SEQ ID NO:36 to SEQ ID NO:70 or 
SEQ ID NO:79 to SEQ ID NO:85. The antibodies are, e.g., polyclonal, monoclonal, 
chimeric, humanized, single chain, Fab fragments, fragments produced by an Fab 
expression library, or the like. 

Methods for producing the polypeptides of the invention are also included. 

30 One such method comprises introducing into a population of cells any nucleic acid 
described herein, operatively linked to a regulatory sequence effective to produce the 
v encoded polypeptide, culturing the cells in a culture medium to produce the polypeptide, 

. 8 



WO 01/25438 



PCT/US00/27781 



and optionally isolating the polypeptide from the cells or from the culture medium. The 
nucleic acid may be part of a vector, such as a recombinant expression vector. 

The invention also includes a method of inhibiting growth of tumor cells, 
by contacting the tumor cells with a polypeptide of the invention described herein, 
thereby inhibiting growth of the tumor cells. In one embodiment, the invention includes a 
method of inhibiting growth of population of tumor cells comprising contacting the 
population of tumor cells with an effective amount of a polypeptide of the invention 
sufficient to inhibit growth of tumor cells in said population of tumor cells, thereby 
inhibiting growth of tumor cells in said population of cells. In various embodiments, the 
tumor cells can be human carcinoma cells, human leukemia cells, human T-lymphoma 
cells, human melanoma cells, other human cancer cells as described herein, and the like. 
The tumor cells can be in vivo, ex vivo, or in vitro (e.g., cultured cells). 

The invention also includes a method of inhibiting the replication of a virus 
within one or more cells infected by the virus, by contacting one or more of the infected 
cells with an effective amount of a polypeptide of the invention as described above and 
below, wherein said amount is sufficient to inhibit viral replication in said one or more 
infected cells, thereby inhibiting replication of the virus in the one or more cells. In 
various embodiments, the virus can be an RNA virus, e.g., a human immunodeficiency 
virus or a hepatitis C virus, or a DNA virus, e.g., a hepatitis B virus. The infected cells 
can be in vivo, ex vivo, or in vitro (e.g., cultured cells). 

The invention also includes a method of treating an autoimmune disorder 
in a subject in need of such treatment, by administering to the subject an effective amount 
of a polypeptide of the invention as described herein sufficient to treat the autoimmune 
disorder. In various embodiments, the autoimmune disorder may be multiple sclerosis, 
rheumatoid arthritis, lupus erythematosus, type I diabetes, and the like. The invention 
also includes, in a method of treating a disorder treatable by administration of interferon- 
alpha to a subject, an improvement comprising administering to the subject an effective 
amount of a polypeptide of the invention as described herein sufficient to treat said 
disorder. The disorder treatable by administration of interferon-alpha disorder may be 
multiple sclerosis, rheumatoid arthritis, lupus erythematosus, type I diabetes, AIDS or 
AIDS-related complexes, or the like. 
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molecule is a nucleic acid molecule that exists in the same state as it exists in nature; that 
is, the nucleic acid molecule is not isolated, recombinant, or cloned. 

As used herein, an "antibody" refers to a protein comprising one or more 
polypeptides substantially or partially encoded by immunoglobulin genes or fragments of 

5 immunoglobulin genes. The recognized immunoglobulin genes include the kappa, 
lambda, alpha, gamma, delta, epsilon and mu constant region genes, as well as myriad 
immunoglobulin variable region genes. Light chains are classified as either kappa or 
lambda. Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, which in turn 
define the immunoglobulin classes, IgG, IgM, IgA, IgD and IgE, respectively. A typical 

10 immunoglobulin (e.g., antibody) structural unit comprises a tetramer. Each tetramer is 
composed of two identical pairs of polypeptide chains, each pair having one "light" (about 
25 kD) and one "heavy" chain (about 50-70 kD). The N-terminus of each chain defines a 
variable region of about 100 to 1 10 or more amino acids primarily responsible for antigen 
recognition. The terms variable light chain (VL) and variable heavy chain (VH) refer to 

15 these light and heavy chains, respectively. Antibodies exist as intact immunoglobulins or 
as a number of well characterized fragments produced by digestion with various 
peptidases. Thus, for example, pepsin digests an antibody below the disulfide linkages in 
the hinge region to produce F(ab)'2, a dimer of Fab which itself is a light chain joined to 
VH-CH1 by a disulfide bond. The F(ab)*2 may be reduced under mild conditions to break 

20 the disulfide linkage in the hinge region thereby converting the (Fab')2 dimer into an Fab 1 
monomer. The Fab' monomer is essentially an Fab with part of the hinge region (see 
Fundamental Immunology, W.E. Paul, ed., Raven Press, N.Y. (1993), for a more detailed 
description of other antibody fragments). While various antibody fragments are defined in 
terms of the digestion of an intact antibody, one of skill will appreciate that such Fab' 

25 fragments may be synthesized de novo either chemically or by utilizing recombinant DNA 
methodology. Thus, the term antibody, as used herein also includes antibody fragments 
either produced by the modification of whole antibodies or synthesized de novo using 
recombinant DNA methodologies. Antibodies include single chain antibodies, including 
single chain Fv (sFv) antibodies in which a variable heavy and a variable light chain are 

30 joined together (directly or through a peptide linker) to form a continuous polypeptide. 

An "antigen-binding fragment" of an antibody is a peptide or polypeptide 
v fragment of the antibody which binds an antigen. An antigen-binding site is formed by 
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When used in relation to polypeptide (or protein) sequences, the term 
"homology" refers to the degree of similarity between two or more polypeptide (or 
protein) sequences (e.g., genes) or fragments thereof. Typically, the degree of similarity 
between two or more polypeptide (or protein) sequences refers to the degree of similarity 
of the composition, order, or arrangement of two or more amino acid of the two or more 
polypeptides (or proteins). The two or more polypeptides (or proteins) may be of the same 
or different species or group. The term "percent homology" when used in relation to 
polypeptide (or protein) sequences, refers generally to a percent degree of similarity 
between the amino acid sequences of two or more polypeptide (or protein) sequences. The 
term "homologous polypeptides" or "homologous proteins" generally refers to 
polypeptides or proteins, respectively, that have amino acid sequences and functions that 
are similar. Such homologous polypeptides or proteins may be related by having amino 
acid sequences and functions that are similar, but are derived or evolved from different or 
the same species using the techniques described herein. 

The term "subject" as used herein includes, but is not limited to, an 
organism; a mammal, including, e.g., a human, non-human primate (e.g., monkey), mouse, 
pig, cow, goat, rabbit, rat, guinea pig, hamster, horse, monkey, sheep, or other non-human 
mammal; a non-mammal, including, e.g., a non-mammalian vertebrate, such as a bird 
(e.g., a chicken or duck) or a fish; and a non-mammalian invertebrate. 

The term "pharmaceutical composition" means a composition suitable for 
pharmaceutical use in a subject, including an animal or human. A pharmaceutical 
composition generally comprises an effective amount of an active agent and a 
pharmaceutically acceptable carrier. 

The term "effective amount" means a dosage or amount sufficient to 
produce a desired result. The desired result may comprise an objective or subjective 
improvement in the recipient of the dosage or amount. 

A "prophylactic treatment" is a treatment administered to a subject who 
does not display signs or symptoms of a disease, pathology, or medical disorder, or 
displays only early signs or symptoms of a disease, pathology, or disorder, such that 
treatment is administered for the purpose of diminishing, preventing, or decreasing the risk 
of developing the disease, pathology, or medical disorder. A prophylactic treatment 
v functions as a preventative treatment against a disease or disorder. A "prophylactic 
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activity" is an activity of an agent, such as a nucleic acid, vector, gene, polypeptide, 
protein, substance, composition thereof that, when administered to a subject who does not 
display signs or symptoms of pathology, disease or d.sorder, or who displays only early 
signs or symptoms of pathology, disease, or disorder, diminishes, prevents, or decreases 
5 the risk of the subject developing a pathology, disease, or disorder. A "prophylactically 
useful" agent or compound (e.g., nucleic acid or polypeptide) refers to an agent or 
compound that is useful in diminishing, preventing, treating, or decreasing development of 

pathology, disease or disorder. 

A "therapeutic treatment" is a treatment administered to a subject who 
10 displays symptoms or signs of pathology, disease, or disorder, in which treatment is 
administered to the subject for the purpose of diminishing or eliminating those signs or 
symptoms of pathology, disease, or disorder. A "therapeutic activity" is an activity of an 
agent, such as a nucleic acid, vector, gene, polypeptide, protein, substance, or composition 
thereof, that eliminates or diminishes signs or symptoms of pathology, disease or disorder, 
15 diminishes when administered to a subject suffering from such signs or symptoms. A 
"therapeutically useful" agent or compound (e.g., nucleic acid or polypeptide) indicates 
that an agent or compound is useful in diminishing, treating, or eliminating such signs or 
symptoms of a pathology, disease or disorder. 

The term "gene" broadly refers to any segment of DNA associated with a 
20 biological function. Genes include coding sequences and/or regulatory sequences required 
for their expression. Genes also include non-expressed DNA nucleic acid segments that, 
e g., form recognition sequences for other proteins. 

Generally, the nomenclature used hereafter and the laboratory procedures 
in cell culture, molecular genetics, molecular biology, nucleic acid chemistry, and protein 
25 chemistry described below are those well known and commonly employed by those of 
ordinary skill in the art. Standard techniques, such as described in Sambrook et ah, 
Molecular Cloning - A Laboratory Manual (2nd Ed.), Vols. 1-3, Cold Spring Harbor 
Laboratory, Cold Spring Harbor, New York, 1989 (hereinafter "Sambrook") and Current 
Protocols in Molecular Biology, F.M. Ausubel et ai, eds ; , Current Protocols, a joint 
30 venture between Greene Publishing Associates, Inc. and John Wiley & Sons, Inc. 

(supplemented through 1999) (hereinafter "Ausubel"), are used for recombinant nucleic 
* acid methods, nucleic acid synthesis, cell culture methods, and transgene incorporation, 
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e.g., electroporation, injection, and lipofection. Generally, oligonucleotide synthesis and 
purification steps are performed according to specifications. The techniques and 
procedures are generally performed according to conventional methods in the art and 
various general references which are provided throughout this document. The procedures 
5 therein are believed to be well known to those of ordinary skill in the art and are provided 
for the convenience of the reader. 

A variety of additional terms are defined or otherwise characterized herein. 

POLYNUCLEOTIDES OF THE INVENTION 

Interferon-alpha Homologue Sequences 
10 The invention provides isolated or recombinant interferon-alpha homologue 

polypeptides, and isolated or recombinant polynucleotides encoding the polypeptides. 

As described in more detail below, in accordance with the present 

invention, polynucleotide sequences which encode novel interferon-alpha homologue 

polypeptides, nucleotide sequences (e.g., subsequences) that encode fragments of 

15 interferon-alpha homologue polypeptides, and nucleotide sequences that encode related 
fusion polypeptides or proteins, or functional equivalents thereof, are collectively referred 
to herein as "interferon-alpha homologues," "interferon homologue nucleic acids," "IFN- 
alpha homologues," "IFN homologues," "IFN nucleic acids," "interferon homologues," 
"interferon nucleic acids, " "recombinant interferon-alpha," ''recombinant interferon-alpha 

20 nucleic acids," "nucleic acids of the invention," "polynucleotides of the invention," or 
"nucleotides of the invention." Polynucleotide, nucleotide are nucleic acid fragments of 
each of the preceding terms are also intended to be included and encompassed in 
polynucleotides, nucleotides, and nucleic acids of the invention. The term "nucleic acid" 
is used interchangeable with the term "nucleotide." 

25 Polynucleotides encoding the polypeptides of the invention were 

discovered in libraries of shuffled interferon-alpha related sequences. The library 
members were screened for antiproliferative activity against human tumor cell lines and, 
in some cases, assayed for antiviral activity against virus-infected human cells. A subset 
of the sequences provided herein were discovered in shuffled libraries screened for 

30 antiviral activity against virus-infected mouse cells. Coding sequences for interferon 
homologues were identified as described in the examples. 

v . ..... • 
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Briefly, libraries of shuffled mature interferon-alpha coding sequences were 
introduced into E. coli. Colonies were screened in a high-throughput antiproliferative 
activity assay against a human Daudi tumor cell line as described in Example 1 , and 
colonies expressing active polypeptides were selected, re-screened, and expression levels 
5 determined. DNA from selected colonies was isolated and re-shuffled to create secondary 
libraries. The secondary libraries were introduced into E. coli and screened for 
antiproliferative activity in the human Daudi cell line-based cell proliferation assay. DNA 
from colonies selected from the primary and secondary library screens were transduced 
into Chinese hamster ovary (CHO) cells, and stable cell lines were generated. CHO- 
10 expressed proteins were purified, quantitated, and assayed for antiproliferative activity 
using the human Daudi cell line, and optionally, for antiviral activity using 
encephalomyocarditis virus (EMCVHnfected human WISH cells, as described in 
Example 1. Exemplary shuffled nucleic acids which encode interferon-alpha homologue 
polypeptides having antiproliferative activity in the human Daudi cell line-based assay are 
15 identified herein as SEQ ID NO: 1 to SEQ ID NO:35, which encode mature interferon- 
alpha homologue polypeptides identified herein as SEQ ID NO:36 to SEQ ID NO:70, 
respectively. Libraries of shuffled mature interferon-alpha coding sequences were also 
screened in a high-throughput antiviral activity screen against EMCV-infected mouse 
cells. Exemplary shuffled nucleic acids which encode polypeptides having antiviral 
20 activity in the murine cell /EMCV-based assay are identified herein as SEQ ID NO:72 to 
SEQ ID NO:78, which encode mature interferon homologue polypeptides identified 

herein as SEQ ID NO:79 to SEQ ID NO:85. 

In another aspect, the invention provides an isolated or recombinant nucleic 
acid that comprises a polynucleotide sequence selected from the group of: (a) SEQ ID 

25 NO: 1 to SEQ ID NO:35, or a complementary polynucleotide sequence thereof; (b) a 

polynucleotide sequence encoding a polypeptide selected from SEQ ID NO:36 to SEQ ID 
NO:71, or a complementary polynucleotide sequence thereof; (c) a polynucleotide 
sequence which hybridizes under at least stringent or at least highly stringent hybridization 
conditions (or ultra-high stringent or ultra-ultra- high stringent hybridization conditions) 

30 over substantially the entire length of polynucleotide sequence (a) or (b). or with a 50, 
120, 130, 140, 145, 150, 155, 160, or 165 nucleotide base subsequence or fragment of a 
v polynucleotide sequence of (a) or (b); and (d) a polynucleotide sequence comprising a 
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fragment of (a), (b), or (c), which fragment encodes all or a part of a polypeptide having 
an antiproliferative activity in a human Daudi cell line-based assay or an antiviral activity 
in an assay known in the art for measuring antiviral activity. 

In another aspect, the invention provides an isolated or recombinant nucleic 

5 acid that comprises a polynucleotide sequence selected from the group of: (a) SEQ ID 
NO:72 to SEQ ED NO:78, or a complementary polynucleotide sequence thereof; (b) a 
polynucleotide sequence encoding a polypeptide selected from SEQ ID NO:79 to SEQ ID 
NO:85, or a complementary polynucleotide sequence thereof; (c) a polynucleotide 
sequence which hybridizes under at least stringent or at least highly stringent hybridization 

10 conditions (or ultra-high stringent or ultra-ultra- high stringent hybridization conditions) 
over substantially the entire length of polynucleotide sequence (a) or (b), or with a 50, 
120, 130, 140, 145, 150, 155, 160, or 165 nucleotide base subsequence or fragment of a 
polynucleotide sequence of (a) or (b); and (d) a polynucleotide sequence comprising a 
fragment of (a), (b), or (c), which fragment encodes all or a part of a polypeptide having 

15 an antiproliferative activity in a human Daudi cell line-based assay or an antiviral activity 
in a murine cell line/EMC V-based assay. 

The present invention also includes a mature interferon-alpha homologue 
polypeptide comprising the amino acid identified herein as SEQ ID NO:71 and a 
polynucleotide sequence encoding said polypeptide or a fragment of said polypeptide 

20 having an antiproliferative activity in the human Daudi cell line-based assay and/or an 
antiviral activity in the murine cell /EMCV-based assay. 

The invention also includes an isolated or recombinant nucleic acid 
comprising a polynucleotide sequence encoding a polypeptide, wherein the polypeptide 
comprises the amino acid sequence: CDLPQTHSLG-X11-X12-RA-X15-X16-LL-X19-QM- 

25 X 2 2-R-X 24 -S-X 26 -FSCLKD^ 
X55-X56-X 5 7-HE-X 6 o-X 6 ,-QQT^ 
X 8 5-X86-T-X 88 -L-Xoo-QQIJ^ 

Xn4-D-X 1 ,6-ILAV-X,2rKY-X 1 24-QRITLYL-X 1 32-E-Xi34-KYSPC-X,40- 
WEVVRAEIMRSFSFSTNLQKRLRRKE, or a conservatively substituted variation 
30 thereof, where X, , is N or D; X l2 is R, S, or K; X 15 is L or M; X j6 is 1, M, or V; X, 9 is A or 
G; X 22 is G or R; X 24 is I or T; X 26 is P or H; X 34 is H, Y or Q; X 38 is F or L; X40 is Q or R; 
X45 is G or S; X46 is N or H; X47 is Q or R; X 50 is K or R; X51 is A orT; X55 is S or F; X 56 
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is V or A; X 57 is L or F; X 60 is M or I; X 61 is I or M; X 67 is L or F; X 72 is D or N; X 75 is A 
or V; X 76 is A or T; X 78 is E or D; X 79 is Q or E; X g0 is S, R, T, or N; X 83 is E or D; X 85 is 
F or L; X 86 is S or Y; X 88 is E or G; X*, is Y, H, N; X 95 is D, E, or N; X !0 , is 1, M, or V; 
X,o3 is E or G; X 105 is G or W; X 106 is V or M; X 107 is E, G, or K; X 108 is E or G; X, , 4 is V, 
5 E, or G; X, 16 is S or P; X 12 , is K or R; X 124 is F or L; X 132 is T, I, or M; X 13 4 is K or J; and 
X, 40 is A or S. Each of the single letters of this amino acid sequence represents a 
particular amino acid residue according to standard practice known to those of ordinary 
skill in the art. Such polypeptides having an antiproliferative activity in the human Daudi 
cell line-based assay (e.g., at least about 8.3xl0 6 units/mg) and/or an antiviral activities in 
10 a human WISH cell/EMCV-based assay (at least about 2.1xl0 7 units/mg). 

As described in greater detail below, the polynucleotides of the invention 
are useful in for a variety of applications, including, but not limited to, as therapeutic and 
prophylactic agents in methods of in vivo and ex vivo treatment of a variety of diseases, 
disorders, and conditions in a variety of subjects; for use in in vitro methods, such as 
15 diagnostic methods, to detect, diagnose, and treat a variety of diseases, disorders, and 
conditions in a variety of subjects; for use in, e.g., gene therapy; as therapeutics and 
prophylactics, e.g., for use in methods of therapeutic and prophylactic treatment of a 
disease, disorder or condition; as immunogens; for use in diagnostic and screening assays; 
and as diagnostic probes for the presence of complementary or partially complementary 
20 nucleic acids (including for detection of IFN-alpha coding nucleic acids). 

Making Polynucleotides of the Invention 

Polynucleotides and oligonucleotides of the invention can be prepared by 
standard solid-phase methods, according to known synthetic methods. Typically, 
fragments of up to about 20, 30, 40, 50, 60, 70, 80.90, and/or 100 nucleotide bases are 

25 individually synthesized, then joined (e.g., by enzymatic or chemical ligation methods, or 
polymerase mediated recombination methods) to form essentially any desired contmuous 
sequence. In another aspect, nucleotide fragments of greater than 100 nucleotide bases 
(e.g., 150, 180, 200, 210, 240, 270, 300, 330, 360, 390, 400, 420, 450, 465, 474, 470, 475, 
489, 490, 495, 496 bases) are individually synthesized, then joined (e.g., by enzymatic or 

30 chemical ligation methods, or polymerase mediated recombination methods) to form 
essentially any desired continuous sequence, example, the polynucleotides and 
" oligonucleotides of the invention, including fragments thereof (and those as described 
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herein), can be prepared by chemical synthesis using, e.g., the classical phosphoramidite 
method described by Beaucage et al. (1981) Tetrahedron Letters 22: 1859-69, or the 
method described by Matthes et al. (1984) EMBO J. 3:801-05., e.g., as is typically 
practiced in automated synthetic methods. According to the phosphoramidite method, 
oligonucleotides are synthesized, e.g., in an automatic DNA synthesizer, purified, 
annealed, ligated and cloned in appropriate vectors. 

In addition, essentially any nucleic acid can be custom ordered from any of 
a variety of commercial sources, such as The Midland Certified Reagent Company 
(mcrc@oligos.com), The Great American Gene Company (http://www.genco.com), 
ExpressGen Inc. (www.expressgen.com), Operon Technologies Inc. (Alameda, CA) and 
many others. Similarly, peptides and antibodies can be custom ordered from any of a 
variety of sources, such as PeptidoGenic (pkim@ccnet.com), HTI Bio-products, inc. 
(http://www.htibio.com), BMA Biomedicals Ltd. (U.K.), Bio.Synthesis, Inc., and many 
others. 

Certain polynucleotides of the invention may also obtained by screening 
cDNA libraries (e.g., libraries generated by recombining homologous nucleic acids as in 
typical diversity generation methods, such as, e.g., shuffling methods) using 
oligonucleotide probes which can hybridize to or PCR-amplify polynucleotides which 
encode the interferon homologue polypeptides and fragments of those polypeptides. 
Procedures for screening and isolating cDNA clones are well-known to those of skill in 
the art. Such techniques are described in, for example, Sambrook et al., Molecular 
Cloning ■ A Laboratory Manual (2nd Ed.), Vols. 1-3, Cold Spring Harbor Laboratory, 
Cold Spring Harbor, New York, 1989 (hereinafter "Sambrook") and Current Protocols in 
Molecular Biology, F.M. Ausubel et al, eds., Current Protocols, a joint venture between 
Greene Publishing Associates, Inc. and John Wiley & Sons, Inc. (supplemented through 
1999) (hereinafter "Ausubel"). 

As described in more detail herein, the polynucleotides of the invention 
include sequences which encode novel mature interferon-alpha homologues and sequences 
complementary to the coding sequences, and novel fragments of such coding sequences 
and complements thereof. The polynucleotides can be in the form of RNA or in the form 
of DNA, and include mRNA, cRNA, synthetic RNA and DNA, and cDNA. The 
v polynucleotides can be double-stranded or single-stranded, and if single-stranded, can be 
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the coding strand or the non-coding (anti-sense, complementary) strand. The 
polynucleotides optionally include the coding sequence of an interferon-alpha homologue 
(i) in isolation, (ii) in combination with additional coding sequence, so as to encode, e.g., a 
fusion protein, a pre-protein, a prepro-protein, or the like, (iii) in combination with non- 
coding sequences, such as introns, control elements such as a promoter, a terminator 
element, or 5' and/or 3 1 untranslated regions effective for expression of the coding 
sequence in a suitable host, and/or (iv) in a vector or host environment in which the 
interferon-alpha homologue coding sequence is a heterologous nucleic acid sequence or 
gene. Sequences can also be found in combination with typical compositional 
formulations of nucleic acids, including in the presence of carriers, buffers, adjuvants, 

excipients and the like. 

The term DNA or RNA encoding the respective interferon-alpha 
homologue polypeptide includes any oligodeoxynucleotide or ol.godeoxyribonucleotide 
sequence which, upon expression in an appropriate host cell, results in production of an 
interferon-alpha homologue polypeptide of the invention. The DNA or RNA can be 
produced in an appropriate host cell, or in a cell-free (in vitro) system, or can be produced 
synthetically (e.g., by an amplification technique such as PCR) or chemically. 

ITsin p Polynucleotides of the Invention 

The polynucleotides of the invention have a variety of uses in, for example: 
recombinant production (i.e., expression) of the interferon-alpha homologue polypeptides 
of the invention; as therapeutics and prophylactics, e.g., for use in methods of therapeutic 
and prophylactic treatment of a disease, disorder or condition; for use in, gene therapy 
methods and related applications;; as immunogens; for use in diagnostic and screening 
assays; as diagnostic probes for the presence of complementary or partially 
complementary nucleic acids (including for detection of natural IFN- alpha coding 
nucleic acids); as substrates for further reactions, e.g., shuffling reactions or mutation 
reactions to produce new and/or improved IFN-alpha homologues, and the like. 

EXPRESSION OF POLYPEPTIDES 

In accordance with the present invention, polynucleotide sequences which 
encode novel and/or mature interferon-alpha homologues, fragments of interferon-alpha 
proteins, related fusion proteins, or functional equivalents thereof, are collectively referred 
to herein as "interferon-alpha homologue polypeptides," "interferon-alpha homologue 
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phenotypic trait for selection of transformed host cells, such as dihydrofolate reductase or 
neomycin resistance for eukaryotic cell culture, or such as tetracycline or ampicillin 
resistance in E. coli. 

The vector containing the appropriate DNA sequence as described herein, 

5 as well as an appropriate promoter or control sequence, may be employed to transform an 
appropriate host to permit the host to express the protein. Examples of appropriate 
expression hosts include: bacterial cells, such as £. coli, Sireptomyces y and Salmonella 
typhimurium\ fungal cells, such as Saccharomyces cerevisiae, Pichia pastoris, and 
Neurospora crassa\ insect cells such as Drosophila and Spodopterafrugiperda\ 

10 mammalian cells such as CHO, COS, BHK, HEK 293 or Bowes melanoma; plant cells, 
etc. It is understood that not all cells or cell lines need to be capable of producing fully 
functional interferon homologues; for example, antigenic fragments of an interferon 
homologue may be produced in a bacterial or other expression system. The invention is 
not limited by the host cells employed. 

15 In bacterial systems, a number of expression vectors may be selected 

depending upon the use intended for the interferon homologue. For example, when large 
quantities of interferon homologue or fragments thereof are needed for the induction of 
antibodies, vectors which direct high level expression of fusion proteins that are readily 
purified may be desirable. Such vectors include, but are not limited to, multifunctional £. 

20 coli cloning and expression vectors such as BLUESCRIPT (Stratagene), in which the 
interferon homologue coding sequence may be ligated into the vector in-frame with 
sequences for the amino-terminal Met and the subsequent 7 residues of beta-galactosidase 
so that a hybrid protein is produced; pIN vectors (Van Heeke & Schuster (1989) J. Biol 
Chem. 264:5503-5509); pET vectors (Novagen, Madison WI); and the like. 

25 Similarly, in the yeast Saccharomyces cerevisiae a number of vectors 

containing constitutive or inducible promoters such as alpha factor, alcohol oxidase and 
PGH may be used for production of the interferon homologue proteins of the invention. 
For reviews, see Ausubel et al (supra) and Grant et al (1987; Methods in Enzymology 
153:516-544). 

30 In mammalian host cells, a number expression systems, such as viral-based 

systems, may be utilized. In cases where an adenovirus is used as an expression vector, a 
v coding sequence is optionally ligated into an adenovirus transcription/translation complex 
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consisting of the late promoter and tripartite leader sequence. Insertion in a nonessential 
El or E3 region of the viral genome will result in a viable virus capable of expressing 
interferon homologue in infected host cells (Logan and Shenk (1984) Proc. Natl. Acad. 
Sci. 81:3655-3659). In addition, transcription enhancers, such as the rous sarcoma virus 
5 (RSV) enhancer, may be used to increase expression in mammalian host cells. 

Additional Expression Elements 

Specific initiation signals can aid in efficient translation of an interferon 
homologue coding sequence. These signals can include, e.g., the ATG initiation codon 
and adjacent sequences. In cases where interferon homologue coding sequence, its 
10 initiation codon and upstream sequences are inserted into the appropriate expression 
vector, no additional translation^ control signals may be needed. However, in cases 
where only coding sequence (e.g., a mature protein coding sequence), or a portion thereof, 
is inserted, exogenous transcriptional control signals including the ATG initiation codon 
must be provided. Furthermore, the initiation codon must be in the correct reading frame 
15 to ensure transcription of the entire insert. Exogenous transcriptional elements and 

initiation codons can be of various origins, both natural and synthetic. The efficiency of 
expression may be enhanced by the inclusion of enhancers appropriate to the cell system 
in use (Scharf, D. et al. (1994) Results Probl. Cell Differ. 20:125-62; Bittner et al (1987) 
Methods in Enzymol. 153:516-544). 

20 Secretion/Localization Sequences 

Polynucleotides of the invention can also be fused, for example, in-frame to 

nucleic acid encoding a secretion/localization sequence, to target polypeptide expression 

to a desired cellular compartment, membrane, or organelle, or to direct polypeptide 

secretion to the periplasmic space or into the cell culture media. Such sequences are ■ 

25 known to those of skill, and include secretion leader peptides, organelle targeting 

sequences {e.g., nuclear localization sequences, ER retention signals, mitochondrial transit 
sequences, chloroplast transit sequences), membrane localization/anchor sequences (e.g., 
stop transfer sequences, GPI anchor sequences), and the like. Polypeptides expressed by 
such polynucleotides of the invention may include the amino acid sequence corresponding 

30 to the secretion and/or localization sequence(s). 
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Expression Hosts 

In a further embodiment, the present invention relates to host cells 
containing the above-described constructs. The host cell can be a eukaryotic cell, such as 
a mammalian cell, a yeast cell, or a plant cell, or the host cell can be a prokaryotic cell, 
5 such as a bacterial cell. Introduction of the construct into the host cell can be effected by 
calcium phosphate transfection, DEAE-Dextran mediated transfection, electroporation, or 
other common techniques (Davis, L., Dibner, M, and Battey, I. (1986) Basic Methods in 
Molecular Biology). The cell may include a nucleic acid of the invention, said nucleic 
acid encoding a polypeptide, wherein said cells expresses a polypeptide (e.g., an 

10 interferon-alpha homologue polypeptide having an antiviral or an ti -proliferative activity as 
measured by the assays described herein). The invention also includes a vector 
comprising any nucleic acid of the invention described herein and includes a cell 
transduced by such a vector. Furthermore, Cells and transgenic animals which include any 
polypeptide or nucleic acid above or throughout this specification, e.g., produced by 

15 transduction of a vector of the invention, are an additional feature of the invention. 

A host cell strain is optionally chosen for its ability to modulate the 
expression of the inserted sequences or to process the expressed protein in the desired 
fashion. Such modifications of the protein include, but are not limited to, acetylation, 
carboxylation, glycosylation, phosphorylation, lipidation and acylation. Post-translational 

20 processing which cleaves a "pre" or a "prepro" form of the protein may also be important 
for correct insertion, folding and/or function. Different host cells such as CHO, HeLa, 
BHK, MDCK, 293, WI38, etc. have specific cellular machinery and characteristic 
mechanisms for such post-translational activities and may be chosen to ensure the correct 
modification and processing of the introduced, foreign protein. 

25 For long-term, high-yield production of recombinant proteins, stable 

expression can be used. For example, cell lines which stably express a polypeptide of the 
invention are transduced using expression vectors which contain viral origins of 
replication or endogenous expression elements and a selectable marker gene. Following 
the introduction of the vector, cells may be allowed to grow for 1-2 days in an enriched 

30 media before they are switched to selective media. The purpose of the selectable marker 
is to confer resistance to selection, and its presence allows growth and recovery of cells 
v which successfully express the introduced sequences. For example, resistant clumps of 
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stably transformed cells can be proliferated using tissue culture techniques appropriate to 
the cell type. 

Host cells transformed with a nucleotide sequence encoding a polypeptide 
of the invention are optionally cultured under conditions suitable for the expression and 
recovery of the encoded protein from cell culture. The protein or fragment thereof 
produced by a recombinant cell may be secreted, membrane-bound, or contained 
intracellular^, depending on the sequence and/or the vector used. As will be understood 
by those of skill in the art, expression vectors containing polynucleotides encoding mature 
interferon homologues of the invention can be designed with signal sequences which 
direct secretion of the mature polypeptides through a prokaryotic or eukaryotic cell 
membrane. 

Additional P olypeptide Sequences 

The polynucleotides of the present invention may also comprise a coding 
sequence fused in-frame to a marker sequence which, e.g., facilitates purification of the 
encoded polypeptide of the invention. Such purification facilitating domains include, but 
are not limited to, metal chelating peptides such as histidine-tryptophan modules that 
allow purification on immobilized metals, a sequence which binds glutathione {e.g., GST), 
a hemagglutinin (HA) tag (corresponding to an epitope derived from the influenza 
hemagglutinin protein; Wilson, I. el al. (1984) CW/_37:767), maltose binding protein 
sequences, the FLAG epitope utilized in the FLAGS extension/affinity purification system 
(Immunex Corp., Seattle, W A), and the like. The inclusion of a protease-cleavable 
polypeptide linker sequence between the purification domain and the interferon 
homologue sequence is useful to facilitate purification. One expression vector 
contemplated for use in the compositions and methods described herein provides for 
expression of a fusion protein comprising a polypeptide of the invention fused to a 
polyhistidine region separated by an enterokinase cleavage site. The histidine residues 
facilitate purification on IMIAC (immobilized metal ion affinity chromatography, as 
described in Porath et al. (1992) Protein Expression and Purification 3:263-281), while 
the enterokinase cleavage site provides a means for separating the interferon homologue 
polypeptide from the fusion protein. pGEX vectors (Promega; Madison, WI) may also be 
used to express foreign polypeptides as fusion proteins with glutathione S-transferase 
' (GST). In general; such fusion proteins are soluble and can easily be purified from lysed 
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cells by adsorption to ligand-agarose beads {e.g., glutathione-agarose in the case of GST- 
fusions) followed by elution in the presence of free ligand. 

Polypeptide Production and Recovery 

Following transduction of a suitable host strain and growth of the host 
5 strain to an appropriate cell density, the selected promoter is induced by appropriate means 
(e.g., temperature shift or chemical induction) and cells are cultured for an additional 
period. Cells are typically harvested by centrifugation, disrupted by physical or chemical 
means, and the resulting crude extract retained for further purification. Microbial cells 
employed in expression of proteins can be disrupted by any convenient method, including 

10 freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing agents, or 
other methods, which are well know to those skilled in the art. 

As noted, many references are available for the culture and production of 
many cells, including cells of bacterial, plant, animal (especially mammalian) and 
archebacterial origin. See, e.g., Sambrook, Ausubel, and Berger (all supra), as well as 

15 Freshney (1994) Culture of Animal Cells, a Manual of Basic Technique, third edition, 
Wiley- Liss, New York and the references cited therein; Doyle and Griffiths (1997) 
Mammalian Cell Culture: Essential Techniques, John Wiley and Sons, NY; Humason 
(1979) Animal Tissue Techniques, 4th edition, W.H. Freeman and Company; and 
Ricciardelli et al. (1989) In vitro Cell Dev. Biol. 25:1016-1024. For plant cell culture and 

20 regeneration, Payne et al (1992) Plant Cell and Tissue Culture in Liquid Systems, John 
Wiley & Sons, Inc., New York, NY; Gamborg and Phillips (eds.) (1995) Plant Cell, 
Tissue and Organ Culture; Fundamental Methods Springer Lab Manual, Springer-Verlag 
(Berlin Heidelberg New York) and Plant Molecular Biology (1993) R.R.D. Croy, ed., 
Bios Scientific Publishers, Oxford, U.K. ISBN 0 12 198370 6. Cell culture media in 

25 general are set forth in Atlas and Parks (eds.) The Handbook of Microbiological Media 
(1993) CRC Press, Boca Raton, FL. Additional information for cell culture is found in 
available commercial literature such as the Life Science Research Cell Culture Catalogue 
(1998) from Sigma- Aldrich, lnc (St. Louis, MO) ("Sigma-LSRCCC") and, e.g., the Plant 
Culture Catalogue and supplement (1997) also from Sigma-AIdrich, Inc. (St. Louis, MO) 

30 O'Sigma-PCCS"). 

Polypeptides of the invention can be recovered and purified from 
v recombinant cell cultures by any of a number of methods well known in the art, including 
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ammonium sulfate or ethanol precipitation, acid extraction, anion or cation exchange 
chromatography, phosphocellulose chromatography, hydrophobic interaction 
chromatography, affinity chromatography (e.g., using any of the tagging systems noted 
herein), hydroxyl apatite chromatography, and lectin chromatography. Protein refolding 
steps can be used, as desired, in completing configuration of the mature protein. Finally, 
high performance liquid chromatography (HPLC) can be employed in the final 
purification steps. In addition to the references noted supra, a variety of purification 
methods are well known in the art, including, e.g., those set forth in Sandana (1997) 
Bioseparation of Proteins, Academic Press, Inc.; and Bollag et al. (1996) Protein 
Methods, 2 nd Edition, Wiley-Liss, NY; Walker (1996) Vie Protein Protocols Handbook, 
Humana Press, NJ, Harris and Angal (1990) Protein Purification Applications: A 
Practical Approach, IRL Press at Oxford, Oxford, England; Harris and Angal, Protein 
Purification Methods: A Practical Approach, IRL Press at Oxford, Oxford, England; 
Scopes (1993) Protein Purification: Principles and Practice 3 rd Edition, Springer Verlag, 
NY; Janson and Ryden (1998) Protein Purification: Principles, High Resolution Methods 
and Applications, Second Edition, Wiley-VCH, NY; and Walker (1998) Protein Protocols 
on CD-ROM, Humana Press, NJ. 

In vitro Expression Systems 

Cell-free transcription/translation systems can also be employed to produce 
polypeptides using DN As or RNAs of the present invention. Several such systems are 
commercially available. A general guide to in vitro transcription and translation protocols 
is found in Tymms (1995) In vitro Transcription and Translation Protocols: Methods in 
Molecular Biology, Volume 37, Garland Publishing, NY. 

Modified Amino Acids 

Polypeptides of the invention may contain one or more modified amino 
acids. The presence of modified amino acids may be advantageous in, for example, (a) 
increasing polypeptide serum half-life, (b) reducing polypeptide antigenicity, (c) 
increasing polypeptide storage stability. Amino acid(s) are modified, for example, co- 
translationally or post-translationally during recombinant production (e.g., N-linked 
glycosylation at N-X-SAT motifs during expression in mammalian cells) or modified by 
synthetic means. 
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Non-limiting examples of a modified amino acid include a glycosylated, 
amino acid, a sulfated amino acid, a prenylated (e.g., farnesylated, geranylgeranylated) 
amino acid, an acetylated amino acid, an acylated amino acid, a PEG-ylated amino acid, a 
biotinylated amino acid, a carboxylated amino acid, a phosphorylated amino acid, and the 
5 like. References adequate to guide one of skill in the modification of amino acids are 
replete throughout the literature. Example protocols are found in Walker (1998) Protein 
Protocols on CD-ROM Human Press, To wata, NJ. 

The polynucleotides and polypeptides of the invention have a variety of 
uses, including, but not limited to, for example: in recombinant production (i.e., 

10 expression) of the recombinant interferon-alpha homologues of the invention; as 
therapeutic and prophylactic agents in methods of in vivo and ex vivo treatment of a 
variety of diseases, disorders, and conditions in a variety of subjects; for use in in vitro 
methods, such as diagnostic and screening methods, to detect, diagnose, and treat a variety 
of diseases, disorders, and conditions (e.g., cancers, viral-based disorders, angiogenic- 

15 based disorders) in a variety of subjects (e.g., mammals); as immunogens; in gene therapy 
methods and DNA- or RNA-based delivery methods to deliver or administer in vivo, ex 
vivo, or in vitro biologically active polypeptides of the invention to a tissue, population or 
cells, organ, graft, bodily system of a subject (e.g., organ system, lymphatic system, blood 
system, etc.); as DNA vaccines, multi-component vaccines for use in prophylactic or 

20 therapeutic treatment of a variety of diseases, disorders, or other conditions (e.g., cancers, 
viral-based disorders, angiogenic-based disorders) in a variety of subjects (e.g., 
mammals); as adjuvants to enhance or augment an immune response in a subject; as a 
component of a multiple-step boosting vaccination method (e.g., a format comprising a 
prime vaccination by delivery of a DNA or RNA nucleotide (e.g., a nucleotide encoding a 

25 polypeptide of the invention or encoding another polypeptide) followed by a second boost 
of a polypeptide (e.g., a polypeptide of the invention or other polypeptide); as diagnostic 
probes for the presence of complementary or partially complementary nucleic acids . 
(including for detection of natural interferon-alpha coding nucleic acids); as substrates for 
further reactions, e.g., shuffling reactions, mutation reactions, or other diversity generation 

30 reactions to produce new and/or improved interferon-alpha homologues and new 

interferon-alpha nucleic acids encoding such homologues, e.g., to evolve novel therapeutic 
^ or prophylactic properties, and the like; for polymerase chain reactions (PCR) or cloning 
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methods, e.g., including digestion or ligation reactions, to identify new and/or improved 
naturally-occurring or non-naturally occurring IFN-alpha nucleic acids and polypeptides 
encoded therefrom. Polynucleotides which encode an interferon homologue of the 
invention, or complements of the polynucleotides, are optionally administered to a cell to 
5 accomplish a therapeutically or prophylactically useful process or to express a 

therapeutically useful product in vivo, ex vivo, or in vitro. These applications, including in 
vivo or ex vivo applications, including, e.g., gene therapy, include a multitude of 
techniques by which gene expression may be altered in cells. Such methods include, for 
instance, the introduction of genes for expression of, e.g., therapeutically or 
10 prophylactically useful polypeptides, such as the interferon homologues of the present 
invention. Such methods include, for example, infecting with a retrovirus comprising the 
polynucleotides and/or polypeptides of the invention. Optionally, the retrovirus further 
comprises additional exogenous, e.g., therapeutic or prophylactic gene construct, 
sequences. In one aspect, the invention provides gene therapy methods of prophylactically 
15 or therapeutically treating a disease, disorder or condition in a subject in need of such 
treatment by administering in vivo, ex vivo, or in vitro one or more nucleic acids of the 
invention described herein to one or more cells of a subject, including an organism or 
mammal, including, e.g., a human, primate, mouse, pig, cow, goat, rabbit, rat, guinea pig, 
hamster, horse, sheep; or a non-mammalian vertebrate such as a bird (e.g., a chicken or 
20 duck) or a fish, or invertebrate, as described in more detail below. 

In another aspect, the invention provides methods of prophylactically or 
therapeutically treating a disease, disorder or condition in a subject in need of such 
treatment by administering in vivo, ex vivo, or in vitro one or more polypeptides of the 
invention described herein to one or more cells of a subject (including those defined 
25 herein), as described in more detail below. 

Polypeptide Expression 

Polynucleotides encoding interferon homologue polypeptides of the 
invention are particularly useful for in vivo or ex vivo therapeutic or prophylactic 
applications, using techniques well known to those skilled in the art. For example, 
30 cultured cells are engineered ex vivo with a polynucleotide (DNA or RN A), with the 

engineered cells then being returned to the patient. Cells may also be engineered in vivo 
v or ex vivo for expression of a polypeptide in vivo or ex vivo, respectively. 

37 



WO 01/25438 PCT/USOO/27781 

A number of viral vectors suitable for organismal in vivo or ex vivo 
transduction and expression are known. Such vectors include retroviral vectors (see 
Miller(1992) Curr. Top. Microbiol. Immunol. 158:1-24; Salmons and Gunzburg (1993) 
Human Gene Therapy 4:129-141; Miller el al. (1994) Methods in Enzymology .217:581 - 
5 599) and adeno-associated vectors (reviewed in Carter (1992) Curr. Opinion Biotech. 
3:533-539; Muzcyzka (1992) Curr. Top. Microbiol. Immunol. 158:97-129). Other viral 
vectors that are used include adenoviral vectors, herpes viral vectors and Sindbis viral 
vectors, as generally described in, e.g., Jolly (1994) Cancer Gene Therapy_\:51-64; 
Latchman (1994) Molec. Biotechnol. 2:179-195; and Johanning et al. (1995) Nucl. Acids 

10 Res. 23:1495-1501. 

Gene therapy provides methods for combating chronic infectious diseases 
{e.g., HIV infection, viral hepatitis, Herpes Simplex Virus (HSV), hepatitis B (HepB), 
dengue virus, etc.), as well as non-infectious diseases including cancer and allergic 
diseases and some forms of congenital defects such as enzyme deficiencies. Several 

15 approaches for introducing nucleic acids into cells in vivo, ex vivo and in vitro have been 
used. These include liposome based gene delivery (Debs and Zhu (1993) WO 93/24640 
and U.S. Pat. No. 5,641,662; Mannino and Gould-Fogerite (1988) BioTechniques 
6(7):682-691; Rose, U.S. Pat No. 5,279,833; Brigham (1991) WO 91/06309; and Feigner 
et al. (1987) Proc. Nat'l Acad. Sci. USA 84:7413-7414^: Brigham et al (1989) Am. J. 

20 Med. Sci. 298:278-281 ; Nabel et al. (1990) Science 249: 1285-1288; Hazinski et al. (1991 ) 
Am.-J. Resp. Cell Molec. Biol 4:206-209; and Wang and Huang (1987) Proc. Nat'l Acad. 
Sci. (USA) 84:7851-7855).; adenoviral vector mediated gene delivery, e.g., to treat cancer 
(see, e.g., Chen et al. (1994) Proc, Nat'l Acad. Sci. USA9 1:3054-3057; Tong et al. (1996) 
Gynecol. Oncol. 61:175-179; dayman et al. (1995) Cancer Res. 5:1-6; O'Malley et al. 

25 (1995) Cancer Res. 55: 1080-1085; Hwang et al. (1995) Am. J. Respir. Cell Mol. Biol. 
13:7-16; Haddada et al. (1995) Curr. Top. Microbiol. Immunol. .199 (Pt. 3):297-306; 
Addison et al. (1995) Proc. Nat'l Acad. Sci. USA 92:8522-8526; Colak et al. (1995) Brain 
Res. 691:76-82; Crystal (1995) Science 270:404-410; Elshami et al. (1996) Human Gene 
Ther. 7:141-148; Vincent et al. (1996)7. M?Krow,g._85:648-654), and many other 

30 diseases. Replication-defective retroviral vectors harboring therapeutic polynucleotide 
sequence as part of the retroviral genome have also been used, particularly with regard to 
simple MuLV vectors. See, e.g., Miller et al. (1990) Mol. Cell. B/o/..10:4239 (1990); 
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Kolberg (1992 )7, NlffRes. 4:43, and Cornetta et al. (1991) Hum. Gene Then .2:215). 
Nucleic acid transport coupled to ligand-specific, cation-based transport systems (Wu and 
Wu (1988) 7. Biol. Chan. 263:14621-14624) have also been used. Naked DNA 
expression vectors have also been described (Nabel et al. (1990), supra); Wolff et al. 
5 (1990) Science 247:1465-1468). In general, these approaches can be adapted to the 

invention by incorporating nucleic acids encoding the interferon homologues herein into 

the appropriate vectors. 

General texts which describe gene therapy protocols, which can be adapted 
to the present invention by introducing the nucleic acids of the invention into patients, 
10 include Robbins (1996) Gene Therapy Protocols, Humana Press, NJ, and Joyner (1993) 
Gene Targeting: A Practical Approach, IRL Press, Oxford, England. 

Antisense T echnology 

In addition to expression of the nucleic acids of the invention as gene 
replacement nucleic acids, the nucleic acids are also useful for sense and anti-sense 

15 suppression of expression, e.g., to down-regulate expression of a nucleic acid of the 

invention, once expression of the nucleic acid is no-longer desired in the cell. Similarly, 
the nucleic acids of the invention, or subsequences or anti-sense sequences thereof, can 
also be used to block expression of naturally occurring homologous nucleic acids. A 
variety of sense and anti-sense technologies are known in the art, e.g., as set forth in 

20 Lichtenstein and Nellen (1997) Antisense Technology: A Practical Approach IRL Press at 
Oxford University, Oxford, England, and in Agrawal (1996) Antisense Therepeutics 
Humana Press, NJ, and the references cited therein. 
Pharmaceutical Compositions 

The polynucleotides and polypeptides of the invention (including vectors, 
25 cells, antibodies, etc., comprising polynucleotides or polypeptides of the invention) may 
be employed for therapeutic and prophylactic uses in combination with a suitable 
pharmaceutical carrier. Such compositions comprise a therapeutically or prophylactically 
effective amount of the polynucleotide or polypeptide of the invention, and a 
pharmaceutically acceptable carrier or excipient. A pharmaceutical y acceptable carrier 
30 encompasses any of the standard pharmaceutical carriers, buffers and excipients. Such a 
carrier or excipient includes, but is not limited to, saline, buffered saline (e.g., phosphate- 
* buffered saline solution), dextrose, water, glycerol, ethanol, emulsions (such as an 
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oil/water or water/Oil emulsion), various types of wetting agents and/or adjuvants, and 
combinations thereof. Suitable pharmaceutical carriers and agents are described in 
Remington's Pharmaceutical Sciences (Mack Publishing Co., Easton, 19 lh ed. 1995). 
The formulation should suit the mode of administration of the active agent (e.g., 
5 nucleotide, polypeptide, vector, cell, etc.). Methods of administering nucleic acids, 

polypeptides, vectors, cells, antibodies, and proteins are well known in the art, and further 
discussed below. 

Use as Probes 

Also contemplated are uses of polynucleotides, also referred to herein as 
10 oligonucleotides, typically having at least 12 bases, preferably at least 15, more preferably 
at least 20, 30, or 50 bases, which hybridize under at least highly stringent (or ultra-high 
stringent or ultra-ultra- high stringent conditions) conditions to an interferon homologue 
polynucleotide sequence described above. The polynucleotides may be used as probes, 
primers, sense and antisense agents, and the like, according to methods as noted supra. 

15 SEQUENCE VARIATIONS 

SiTent Variations 

It will be appreciated by those skilled in the art that due to the degeneracy 
of the genetic code, a multitude of nucleic acids sequences encoding interferon homologue 
polypeptides of the invention may be produced, some which may bear minimal sequence 
20 homology to the nucleic acid sequences explicitly disclosed herein. 
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Table 1 
Codon Table 



Amino acids 


Codon ! 


Alanine 

£ \ Jill III * w 


Ala 


A 


GCA 


GCC 


GCG 


GCU 








Cys 


c 


UGC 


UGU 










Aspamc aciu 


A cn 


n 


GAC 


GAU 










Info m ■ r* n/"tf\ 

Oiutamic acia 


nin 


F 


GAA 


GAG 










rnenyiaianme 


Php 

rnc 


F 


uuc 


UUU 


GGG 


GGU 






vjiycine 


ntv 


G 


GGA 


GGC 






rllMlu ii ic 


His 


H 


CAC 


CAU 










Tcnlpurine 


He 


I 


AUA 


AUC 


AUU 








Lysine 
Leucine 


Lys 


K 


AAA 


AAG 






CUG 


CUU 


Leu 


L 


UUA 


UUG 


CUA 


cue 


Methionine 


Met 


M 


AUG 












Asparagine 


Asn 


N 


AAC 


AAU 


CCG 


ecu 






Proline 


Pro 


P 


CCA 


CCC 






Glutamine 


Gin 


Q 


CAA 


CAG 






CGG 


CGU 


Arginine 


Arg 


R 


AGA 


AGG 


CGA 


CGC 


Serine 


Ser 


S 


AGC 


AGU 


UCA 


UCC 


UCG 


UCU 


Threonine 


Thr 


T 


ACA 


ACC 


ACG 


ACU 






Valine 


Val 


V 


GUA 


GUC 


GUG 


GUU 






Tryptophan 


Trp 


w 


UGG 


UAU 










Tyrosine 


Tyr 


Y 


UAC 











5 For instance, inspection of the codon table (Table 1) shows that codons 

AGA, AGG, CGA, CGC, CGG, and CGU all encode the amino acid arginine. Thus, at 
every position in the nucleic acids of the invention where an arginine is specified by a 
codon, the codon can be altered to any of the corresponding codons described above 
without altering the encoded polypeptide. It is understood that U in an RNA sequence 
10 corresponds to T in a DNA sequence. 

Using, as an example, the nucleic acid sequence corresponding to 
nucleotides 1-15 of SEQ ID NO:l, TGT GAT CTG CCT CAG, a silent vanation of this 
sequence includes TGC GAC TTA CCA CAA, both sequences which encode the amino 
acid sequence CDLPQ, corresponding to amino acids 1-5 of SEQ ID NO:36. 
15 Such » s ii ent variations" are one species of "conservatively modified 

variations," discussed below. One of skill will recognize that each codon in a nucleic acid 
(except AUG, which is ordinarily the only codon for methionine) can be modified by 
* standard techniques to encode a functionally identical polypeptide. Accordingly, each 
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10 



15 



20 



sdent variation of a nucleic acid which encodes a po.ypep.ide is implicit in any descnbed 
sequence. The invenrion provides each and every possible varrarion of nue.e,c ac.d 
sequence encoding a po.ypep.ide of .he invenrion rha, eoufd be made by se,ec,,ng 
combina.ions based on poss.bie codon choices. These combinations are ma e ,n 
accorQ a„ce wirh ,he standard triple, generic code (e.g., as ser forth in Table ., as app, ed ,o 

A11 su ch variarions of every nuefeic aeid herein are specficaUy provided and descnbed by 
consideration of the sequence in combination with the geneuc code. 
Conservative Variations 

"Conservatively modified variarions" or, simply, "conservative vana.tons 
of a particular nudeic aeid sequence refers to those nucleic acids which encode identical 
s enriauyidenttea, amino aeid sequences, or, where the nudeie acid does not encode 
ammo acid sequence, to essenrially idenriea, sequences. One of «. wil, recogn.ze 
thal ^dividual substitutions, delerions or addhions whieh alter, add or delete a smg, 
amln o acid or a small percentage of ammo acids (ryptcaHy less rban 5%. more ryptcally 
.ess than 4%, 3%, 2% or .%) in an encoded sequence are "conservatively mod,f,e 
variations" where the alterations result in the deletion of an ammo acd, 
amino acid, or subs.itu.ion of an ammo acid wi.h a chemically similar ammo acd 

Conserve subsri.urion .ables providing functional similar am.no acds 

"conservative substitutions" for one another. 



25 




Thus "conservatively substituted variations" or "conservative 
substitutions" of a listed polypeptide sequence of the present invention include 
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» 2% or .%. of -he amino ac.ds of ,he po,ypepude sequ.no. 

For example, a conservatively s hct ; tutio ns" according to 

• <;fo ID N0 36 will contain "conservative substitutions , 

^TJSl"*—' "~ 

ending to amino acid residues 141-166 of SEQ ID NO J 
the region corresponding ru 

conservatively substituted variations of this region, 
conservative y tNLOK RLRRKE include: 

WEWR AEIMR SFSFS TNLQK w- 

WELVR AE1VR brbra _ pYflmo i e conservative 

.• j •„ ToKV 9 Hn the above example, 

5 substilulions are underlined). Lisring ( . tively subsl i,u.ed 

ab0 ve subsriruiion iable, provides an express hsung 

Pro,e ' nS - ^.headdidonofsequenceswbiehdonolanermeencodedaclivilyo, 

One of ordmary sk.ll w, P ^ ^ 

,he nuc.eic acid consrrucrs wh,ch are drsclos d ^e ^ 
• For example, as discussed above. ^ ' 0 d rch do nor resulr in an 

which encodes an ammo acrd. Similarly, arojn0 ^ 

30 of the present invention. 
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Nucleic Acid Hybridization 

Nucleic acids "hybridize" when they associate, typically in solution. 
Nucleic acids hybridize due to a variety of well characterized physico-chemical forces, 
such. as hydrogen bonding, solvent exclusion, base stacking and the like. An extensive 
5 guide to the hybridization of nucleic acids is found in Tijssen (1993) Laboratory 

Techniques in Biochemistry and Molecular Biology-Hybridization with Nucleic Acid 
Probes, part I, chapter 2, "Overview of principles of hybridization and the strategy of 
nucleic acid probe assays," (Elsevier, New York), as well as in Ausubel, supra, Hames 
and Higgins (1995) Gene Probes 1, IRL Press at Oxford University Press, Oxford, 
10 England (Hames and Higgins 1) and Hames and Higgins (1995) Gene Probes 2, ERL Press 
at Oxford University Press, Oxford, England (Hames and Higgins 2) provide details on the 
synthesis, labeling, detection and quantification of DNA and RNA, including 
oligonucleotides. 

"Stringent hybridization wash conditions" in the context of nucleic acid 

15 hybridization experiments, such as Southern and northern hybridizations, are sequence 
dependent, and are different under different environmental parameters. An extensive 
guide to the hybridization of nucleic acids is found in Tijssen (1993), supra, and in Hames 
and Higgins 1 and Hames and Higgins 2, supra. 

For purposes of the present invention, generally, "highly stringent" 

20 hybridization and wash conditions are selected to be about 5° C or less lower lower than 
the thermal melting point (T m ) for the specific sequence at a defined ionic strength and pH 
(as noted below, highly stringent conditions can also be referred to in comparative terms). 
The T m is the temperature (under defined ionic strength and pH) at which 50% of the test 
sequence hybridizes to a perfectly matched probe. Very stringent conditions are selected 

25 to be equal to the T m for a particular probe. 

The T m is the temperature of the nucleic acid duplexes indicates the 
temperature at which the duplex is 50% denatured under the given conditions and its 
represents a direct measure of the stability of the nucleic acid hybrid. Thus, the T m 
corresponds to the temperature corresponding to the midpoint in transition from helix to 

30 random coil; it depends on length, nucleotide composition, and ionic strength for long 
stretches of nucleotides. 
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fAfter hybridization, unhybridized nucleic acid material can be removed by 
a series of washes, the stringency of which can be adjusted depending upon the desired 
results. Low stringency washing conditions (e.g., using higher salt and lower temperature) 
increase sensitivity, but can product nonspecific hybridization signals and high 
background signals. Higher stringency conditions (e.g., using lower salt and higher 
temperature that is closer to the hybridization temperature) lowers the background signal, 
typically with only the specific signal remaining. See Rapley, R. and Walker, J.M. eds., 
Molecular Biome.hods Handbook (Humana Press, Inc. 1998) (hereinafter "Rapley and 
Walker"), which is incorporated herein by reference in its entirety for all purposes. 

The T m of a DNA-DNA duplex can be estimated using the following 

equation: 

T m (°C) = 81 .5°C + 16.6 (log I0 M) + 0.41 (%G + C) - 0.72 (%f) - 500/n, 
where M is the molarity of the monovalent cations (usually Na+), (%G + 
C) is the percentage of guanosine (G) and cystosine (C ) nucleotides, (%f) is the 
percentage of formalize and n is the number of nucleotide bases (i.e., length) of the hybrid. 

See Rapley and Walker, supra. 

The T m of an RNA-DNA duplex can be estimated as follows: 
T m (°C) = 79.8°C + 18.5 (log 10 M) + 0.58 (%G + C) - 1 1 -8(%G + C) 2 - 0.56 
(%f) - 820/n,where M is the molarity of the monovalent cations (usually Na+), (%G + 
Qis the percentage of guanosine (G ) and cystosine (C ) nucleotides, (%f) is the 
percentage of formamide and n is the number of nucleotide bases (i.e., length) of the 
hybrid. Id. 

Equations 1 and 2 are typically accurate only for hybrid duplexes longer 

than about 100-200 nucleotides. Id. 

The Tm of nucleic acid sequences shorter than 50 nucleotides can be 

calculated as follows: 

T m (°C) = 4(G + C) + 2(A+T), 

where A (adenine), C, T (thymine), and G are the numbers of the 

corresponding nucleotides. 

An example of stringent hybridization conditions for hybridization of 
complementary nucleic acids which have more than 100 complementary residues on a 
s filter in a Southerns northern blot is 50% formalin with 1 mg of heparin at 42°C, with 
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the hybridization being carried out overnight. An example of stringent wash conditions is 
a 0.2x SSC wash at 65°C for 15 minutes (see Sambrook, supra for a description of SSC 
buffer). Often the high stringency wash is preceded by a low stringency wash to remove 
background probe signal. An example low stringency wash is 2x SSC at 40°C for 15 
5 minutes. 

In general, a signal to noise ratio of 2.5x-5x (or higher) than that observed 
for an unrelated probe in the particular hybridization assay indicates detection of a specific 
hybridization. Detection of at least stringent hybridization between two sequences in the 
context of the present invention indicates relatively strong structural similarity or 
10 homology to, e.g., the nucleic acids of the present invention provided in the sequence 
listings herein. 

As noted, "highly stringent" conditions are selected to be about 5° C or less 
lower than the thermal melting point (T m ) for the specific sequence at a defined ionic 
strength and pH. Target sequences that are closely related or identical to the nucleotide 

15 sequence of interest (e.g., "probe") can be identified under highly stringency conditions. 
Lower stringency conditions are appropriate for sequences that are less complementary. 
See, e.g., Rapley and Walker, supra. 

Comparative hybridization can be used to identify nucleic acids of the 
invention, and this comparative hybridization method is a preferred method of 

20 distinguishing nucleic acids of the invention. Detection of highly stringent hybridization 
between two nucleotide sequences in the context of the present invention indicates 
relatively strong structural similarity/homology to, e.g., the nucleic acids provided in the 
sequence listing herein. Highly stringent hybridization between two nucleotide sequences 
demonstrates a degree of similarity or homology of structure, nucleotide base composition, 

25 arrangement or order that is greater than that detected by stringent hybridization 

conditions. In particular, detection of highly stringent hybridization in the context of the 
present invention indicates strong structural similarity or structural homology (e.g., 
nucleotide structure, base composition, arrangement or order) to, e.g., the nucleic acids 
provided in the sequence listings herein. For example, it is desirable to identify test 

30 nucleic acids which hybridize to the exemplar nucleic acids herein under stringent 
conditions. 
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/ .Thus^one measure of stringent hybridization is the ability to hybridize to 
one of the listed nucleic acids (e.g., nucleic acid sequences SEQ ID NO:l to SEQ ID 
NO:35, and SEQ n>NO:72 to SEQ ID NO:78, and complementary polynucleotide 
sequences thereof) under highly stringent conditions (or very stringent conditions, or ultra- 
5 high stringency hybridization conditions, or ultra-ultra high stringency hybridization 
conditions). Stringent hybridization (including, e.g., highly stringent, ultra-high 
stringency, or ultra-ultra high stringency hybridization conditions) and wash conditions 
can easily be determined empirically for any test nucleic acid. 

For example, in determining highly stringent hybridization and wash 
10 conditions, the hybridization and wash conditions are gradually increased (e.g., by 

increasing temperature, decreasing salt concentration, increasing detergent concentration 
and/or increasing the concentration of organic solvents, such as formalin, in the 
hybridization or wash), until a selected set of criteria are met. For example, the 
hybridization and wash conditions are gradually increased until a probe comprising one or 
15 more nucleic acid sequences selected from SEQ ID NO: 1 to SEQ ID NO:35, SEQ ID 

NO:72 to SEQ ID NO:78, and complementary polynucleotide sequences thereof, binds to 
a perfectly matched complementary target (again, a nucleic acid comprising one or more 
nucleic acid sequences selected from SEQ ID NO:l to SEQ ID NO:35, SEQ ID NO:72 to 
SEQ ID NO:78, and complementary polynucleotide sequences thereof), with a signal to 
20 noise ratio that is at least 2.5x, and optionally 5x or more as high as that observed for 
hybridization of the probe to an unmatched target. In this case, the unmatched target is a 
nucleic acid corresponding to a known alpha interferon, e.g., an alpha interferon nucleic 
acid that is present in a public database such as GenBank™ at the time of filing of the 
subject application. Examples of such unmatched target nucleic acids include, e.g., those 
25 with the following GenBank accession numbers: J00210 (alpha-D), J00207 (Alpha-A), 
X02958 (Alpha-6), X02956 (Alpha-5), V00533 (alpha-H), V00542 (alpha-14), V00545 
(IFN-1B), X03125 (alpha-8), X02957 (alpha-16), V00540 (alpha-21), X02955 (alpha-4b), 
V00532 (alpha-C), X02960 (alpha-7), X02961 (alpha-10 pseudogene), R0067 (Gx-1), 
101614, 101787, 107821, M12350 (alpha-F), M38289, V00549 (alpha-2a), and 108313 
30 (alpha-Conl). Additional such sequences can be identified in GenBank by one of ordinary 
skill in the art. Nomenclature of the human interferon genes and proteins is discussed in 
Diaz et al., (1996) J. Interferon and Cytokine Res. 16:179-180 and Allen et al. (1996) J. 
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Interferon and Cytokine Res. 16:181-184, respectively, each of which is incorporated 
herein by reference in its entirety for all purposes. 

A test nucleic acid is said to specifically hybridize to a probe nucleic acid 
when it hybridizes at least Vi as well to the probe as to the perfectly matched 
5 complementary target, i.e. y with a signal to noise ratio at least Vi as high as hybridization 
of the probe to the target under conditions in which the perfectly matched probe binds to 
the perfectly matched complementary target with a signal to noise ratio that is at least 
about 2.5x-10x, typically 5x-10x as high as that observed for hybridization to any of the 
unmatched target nucleic acids represented by GenBank accession numbers J00210 

10 (alpha-D), J0O207 (Alpha-A), X02958 (Alpha-6), X02956 (Alpha-5), V00533 (alpha-H), 
V00542 (alpha-14), V00545 (IFN-1B), X03125 (alpha-8), X02957 (alpha-16), V00540 
(alpha-21), X02955 (alpha-4b), V00532 (alpha-C), X02960 (alpha-7), X02961 (alpha-10 
pseudogene), R0067 (Gx-1), 101614, 101787, 107821, M12350 (alpha-F), M38289, 
V00549 (alpha-2a), and 108313 (alpha-Conl), or other similar interferon-alpha sequences 

15 presented in GenBank. 

Ultra high-stringency hybridization and wash conditions are those in which 
the stringency of hybridization and wash conditions are increased until the signal to noise 
ratio for binding of the probe to the perfectly matched complementary target nucleic acid 
is at least lOx as high as that observed for hybridization to any of the unmatched target 

20 nucleic acids represented by GenBank accession numbers J00210 (alpha-D), J00207 

(Alpha-A), X02958 (Alpha-6), X02956 (Alpha-5), V00533 (alpha-H), V00542 (alpha-14), 
V00545 (IFN-1B), X03125 (alpha-8), X02957 (alpha-16), V00540 (alpha-21), X02955 
(alpha-4b), V00532 (alpha-C), X02960 (alpha-7), X02961 (alpha-10 pseudogene), R0067 
(Gx-1), 101614, 101787, 107821, M12350 (alpha-F), M38289, V00549 (alpha-2a), and 

25 108313 (alpha-Conl), or other similar IFN-alpha sequences presented in GenBank A target 
nucleic acid which hybridizes to a probe under such conditions, with a signal to noise ratio 
of at least Vi that of the perfectly matched complementary target nucleic acid is said to 
bind to the probe under ultra-high stringency conditions. 

Similarly, even higher levels of stringency can be determined by gradually 

30 increasing the hybridization and/or wash conditions of the relevant hybridization assay. 
For example, those in which the stringency of hybridization and wash conditions are 
v - increased until the signal to noise ratio for binding of the probe to the perfectly matched 
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complementary target nucleic acid is at least lOx, 20X, SOX, 100X, or 500X or more as 
high as that observed for hybridization to any of the unmatched target nucleic acids 
represented by GenBank accession numbers J00210 (alpha-D), J00207 (Alpha-A), 
X02958 (Alpha-6), X02956 (Alpha-5), V00533 (alpha-H), V00542 (alpha-14), V00545 
5 (IFN-1B), X03125 (alpha-8), X02957 (alpha-16), V00540 (alpha-21), X02955 (al P ha-4b), 
V00532 (alpha-C), X02960 (alpha-7), X02961 (alpha-10 pseudogene), R0067 (Gx-1), 
101614, 101787, 107821, M12350 (alpha-F), M38289.V00549 (alpha-2a), and 108313 
(alpha-Conl),or other similar interferon-alpha sequences presented in GenBank, can be 
identified. A target nucleic acid which hybridizes to a probe under such conditions, with a 
10 signal to noise ratio of at least '/a that of the perfectly matched complementary target 
nucleic acid is said to bind to the probe under ultra-ultra-high stringency conditions. 

Target nucleic acids which hybridize to the nucleic acids represented by 
SEQ ID NO:l to SEQ ID NO:35 and SEQ ID NO:72 to SEQ ID NO:78 under high, ultra- 
high and ultra-ultra high stringency conditions are a feature of the invention. Examples of 
15 such nucleic acids include those with one or a few silent or conservative nucleic acid 
substitutions as compared to a given nucleic acid sequence. 

Nucleic acids which do not hybridize to each other under stringent 
conditions are still substantially identical if the polypeptides which they encode are 
substantially identical. This occurs, e.g., when a copy of a nucleic acid is created using the 
20 maximum codon degeneracy permitted by the genetic code, or when antisera or antiserum 
generated against one or more of SEQ ID NO:36 to SEQ ID NO:70 and SEQ ID NO:79 to 
SEQ ID NO:85 which has been subtracted using the polypeptides encoded by known 
interferon-alpha sequences, including, e.g., the those encoded by the following interferon- 
alpha nucleic acid sequences in GenBank: Accession numbers J00210 (alpha-D), J00207 
(Alpha-A), X02958 (Alpha-6), X02956 (Alpha-5), V00533 (alpha-H), V00542 (alpha-14). 
V00545 (IFN-1B), X03125 (alpha-8), X02957 (alpha-16), V00540 (alpha-21), X02955 
(alpha-4b), V00532 (alpha-C), X02960 (alpha-7), X02961 (al P ha-10 pseudogene), R0067 
(Gx-1), 101614, 101787, 107821. M12350 (alpha-F), M38289, V00549 (alpha-2a), and 
108313 (alpha-Conl), or other similar interferon-alpha sequences presented in GenBank. 
Further details on immunological identification of polypeptides of the invention are found 
below. Additionally, for distinguishing between duplexes with sequences of less than 
about 100 nucleotides, a TMAC1 hybridization procedure known to those of ordinary skill 
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in the art can be used. See, e.g., Sorg, U. et al. 1 Nucleic Acids Res.. (Sept. 11, 1991) 
19(17), incorporated herein by reference in its entirety for all purposes. 

In one aspect, the invention provides a nucleic acid which comprises a 
unique subsequence in a nucleic acid selected from SEQ ID NO:l to SEQ ID NO:35 or 
5 SEQ ID NO:72 to SEQ ID NO:78. The unique subsequence is unique as compared to a 
nucleic acid corresponding to any known interferon-alpha nucleic acid sequence 
including, e.g., the known sequences represented by GenBank accession numbers J00210 
(alpha-D), J00207 (Alpha-A), X02958 (Alpha-6), X02956 (Alpha-5), V00533 (alpha-H), 
V00542 (alpha-14), V00545 (IFN-1B), X03125 (alpha-8), X02957 (alpha-16), V00540 

10 (alpha-21), X02955 (alpha-4b), V00532 (alpha-C), X02960 (alpha-7), X02961 (alpha-10 
pseudogene), A12109, R0067 (Gx-1), 101614, 101787, 107821, M12350 (alpha-F), 
M38289, V00549 (alpha-2a), and 108313 (alpha-Conl), or other similar interferon-alpha 
sequences presented in GenBank. Such unique subsequences can be determined by 
aligning any of SEQ ID NO:l to SEQ ID NO:35 or SEQ ID NO:72 to SEQ ID NO:78 

15 against the complete set of nucleic acids corresponding to GenBank accession numbers of 
known interferon-alpha nucleic acid sequences, such as, e.g., J00210 (alpha-D), J00207 
(Alpha-A), X02958 (Alpha-6), X02956 (Alpha-5), V00533 (alpha-H), V00542 (alpha-14), 
V00545 (IFN-1B), X03125 (alpha-8), X02957 (alpha-16), V00540 (alpha-21), X02955 
(alpha-4b), V00532 (alpha-C), X02960 (alpha-7), X02961 (alpha- 10 pseudogene), 

20 A12109 (alpha-4B), R0067 (Gx-1), 101614, 101787, 107821, M12350 (alpha-F), 

M38289,V00549 (alpha-2a), and 108313 (alpha-Conl), or other similar interferon-alpha 
sequences presented in GenBank. Alignment can be performed using the BLAST 
algorithm set to default parameters. Any unique subsequence is useful, e.g., as a probe to 
identify the nucleic acids of the invention. 

25 Similarly, the invention includes a polypeptide which comprises a unique 

amino acid subsequence in a polypeptide selected from: SEQ ID NO:36 to SEQ ID NO:70 
or SEQ ID NO:79 to SEQ ID NO:85. Here, the unique subsequence is unique as 
compared to an amino acid subsequence of a known interferon-alpha polypeptide 
including, e.g., an amino acid subsequence of a polypeptide encoded by a known 

30 interferon-alpha nucleic acid corresponding to any of GenBank accession numbers: 
J00210 (alpha-D), J00207 (Alpha-A), X02958 (Alpha-6), X02956 (Alpha-5), V00533 
* (alpha-H), V00542 (alpha-14), V00545 (IFN-1B), X03125 (alpha-8), X02957 (alpha-16), 
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V00540 (alpha-21), X02955 (alpha-4b), V00532 (alpha-C), X02960 (alpha-7), X02961 
(alpha-10 pseudogene), R0067 (Gx-1), 101614, 101787, 107821, M12350 (alpha-F), 
M38289, V00549 (alpha-2a), and 108313 (alpha-Conl), or other similar interferon-alpha 
nucleic acid or polypeptide sequences presented in GenBank. Here again, the polypeptide 
5 is aligned against the complete set of known interferon-alpha polypeptide sequences, such 
as those polypeptides encoded by nucleic acids corresponding to GenBank accession 
numbers J00210 (alpha-D), J00207 (AIpha-A), X02958 (Alpha-6), X02956 (Alpha-5), 
V00533 (alpha-H), V00542 (alpha-14), V00545 (IFN-1B), X03125 (alpha-8), X02957 
(al P ha-16), V00540 (alpha-21), X02955 (alpha-4b), V00532 (alpha-C), X02960 (alpha-7), 
10 X02961 (alpha-10 pseudogene), R0067 (Gx-1), 101614, 101787, 107821, M12350 (alpha- 
F), - M38289.V00549 (alpha-2a), and 108313 (alpha-Conl), (referred to as "the control 
polypeptides") (note that where the sequence corresponds to a non-translated sequence 
such as a pseudo gene, the corresponding polypeptide is generated simply by in silico 
translation of the nucleic acid sequence into an amino acid sequence, where the reading 
15 frame is selected to correspond to the reading frame of homologous alpha interferon 
nucleic acids) or other similar interferon-alpha nucleic acid or polypeptide sequences 

presented in GenBank. 

In addition, the present invention provides a target nucleic acid which 
hybridizes under at least stringent or highly stringent conditions (or conditions of greater 
20 stringency) to a unique coding oligonucleotide which encodes a unique subsequence in a 
polypeptide selected from: SEQ ID NO:36 to SEQ ID NO:70 or SEQ ID NO:79 to SEQ 
ID NO:85, wherein the unique subsequence is unique as compared to a an amino acid 
subsequence of a known interferon-alpha polypeptide sequence shown in GenBank or to a 
polypeptide corresponding to any of the control polypeptides. Unique sequences are 

25 determined as noted above, 

In one example, the stringent conditions are selected such that a perfectly 
complementary oligonucleotide to the coding oligonucleotide hybridizes to the coding 
oligonucleotide with at least about a 5-10x higher signal to noise ratio than for 
hybridization of the perfectly complementary oligonucleotide to a control nucleic acid 
30 corresponding to any of the control polypeptides. Conditions can be selected such that 
higher ratios of signal to noise are observed in the particular assay which is used, e.g., 
v about 15x, 20x, 30x, 50x or more. In this example, the target nucleic acid hybridizes to 
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OLIGONUCLEOTIDE SYNTHESIS FOR SYNTHETIC SHUFFLING" by Welch et al., 
filed September 28, 1999 (USSN 09/408,393); "METHODS FOR MAKING 
CHARACTER STRINGS, POLYNUCLEOTIDES & POLYPEPTIDES HAVING 
DESIRED CHARACTERISTICS" by Selifonov and Stemmer, filed February 5, 1999 

5 (USSN 60/1 18854) and October 12, 1999 (USSN 09/416,375); RECOMBINATION OF 
INSERTION MODIFIED NUCLEIC ACIDS by Patten et al, filed March 5, 1999 (USSN 
60/122,943), July 2, 1999 (USSN 60/142,299), November 10, 1999 (USSN 60/164,618), 
and November 10, 1999 (USSN 60/164,617); and "SINGLE-STRANDED NUCLEIC 
ACID TEMPLATE-MEDIATED RECOMBINATION AND NUCLEIC ACID 

10 FRAGMENT ISOLATION" by Affholter, USSN 60/186,482 filed March 2, 2000. 

As a review of the foregoing publications, patents, published foreign 
applications and U.S. patent applications reveals, diversity generation methods, such as 
shuffling (or "recursive recombination") of nucleic acids, to provide new nucleic acids 
with desired properties can be carried out by a number of established methods. Any of 

15 these methods can be adapted to the present invention to evolve the alpha interferons 
discussed herein to produce new alpha interferon homologues with new or improved 
properties. Both the methods of making such interferons and the interferons (e.g. y IFN 
homologues) produced by these methods are a feature of the invention.In brief, several 
different general classes of sequence modification methods, such as recombination, are 

20 applicable to the present invention and set forth, e.g., in the references above. First, 

nucleic acids can be recombined in vitro by any of a variety of techniques discussed in the 
references above, including e.g., DNAse digestion of nucleic acids to be recombined 
followed by ligation and/or PCR reassembly of the nucleic acids. Second, nucleic acids 
can be recursively recombined in vivo or ex vivo, e.g., by allowing recombination to occur 

25 between nucleic acids in cells. Third, whole genome recombination methods can be used 
in which whole genomes of cells or other organisms are recombined, optionally including 
spiking of the genomic recombination mixtures with desired library components (e.g., 
genes corresponding to the pathways of the present invention). Fourth, synthetic 
recombination methods can be used, in which oligonucleotides corresponding to targets of 

30 interest are synthesized and reassembled in PCR or ligation reactions which include 
oligonucleotides which correspond to more than one parental nucleic acid, thereby 
* generating new recombined nucleic acids. Oligonucleotides can be made by standard 
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it is sometimes desirable to combine shuffling methodologies with other techniques for 
generating diversity. In conjunction with (or separately from) shuffling methods, a variety 
of diversity generation methods can be practiced and the results (i.e., diverse populations 
of nucleic acids) screened for in the systems of the invention. Additional diversity can be 
5 introduced by methods which result in the alteration of individual nucleotides or groups of 
contiguous or non-contiguous nucleotides, Le., mutagenesis methods. Many mutagenesis 
methods are found in the above-cited references; additional details regarding mutagenesis 
methods can be found in the references listed below. 

Mutagenesis methods of generating diversity include, for example, 

10 recombination (PCT/US98/05223; Pub). No. W098/42727); site-directed mutagenesis 
(Ling et al. (1997) "Approaches to DNA mutagenesis: an overview," Anal. Biochem. 
254(2):157-178; Dale et al. (1996) "Oligonucleotide-directed random mutagenesis using 
the phosphorothioate method," Methods Mol. Biol. 57:369-374; Smith (1985) "In vitro 
mutagenesis," Ann. Rev. Genet. 19:423-462; Botstein & Shortle (1985) "Strategies and 

15 applications of in vitro mutagenesis," Science 229:1 193-1201; Carter (1986) "Site- 
directed mutagenesis," Biochem. J. 237:1-7; and Kunkel (1987) "The efficiency of 
oligonucleotide directed mutagenesis," in Nucleic Acids & Molecular Biology (Eckstein, 
F. and Lilley, D.M.J, eds., Springer Verlag, Berlin)); mutagenesis using uracil containing 
templates (Kunkel (1985) "Rapid and efficient site-specific mutagenesis without 

20 phenotypic selection," Proc. Nat'l Acad. Sci. USA 82:488-492; Kunkel et al. (1987) 
"Rapid and efficient site-specific mutagenesis without phenotypic selection," Results 
Probl. Cell Differ. 154, 367-382; and Bass et al. (1988) "Mutant Trp repressors with new 
DNA-binding specificities," Science 242:240-245); oligonucleotide-directed mutagenesis 
(Results Probl. Cell Differ. 100:468-500 (1983); Results Probl. Cell Differ. 154:329-350 

25 (1987); Zoller & Smith (1982) "Oligonucleotide-directed mutagenesis using M13-derived 
vectors: an efficient and general procedure for the production of point mutations in any 
DNA fragment," Nucleic Acids Res. 10:6487-6500; Zoller & Smith (1983) 
"Oligonucleotide-directed mutagenesis of DNA fragments cloned into M13 vectors," 
Results Probl. Cell Differ. 100:468-500; and Zoller & Smith (1987) "Oligonucleotide- 

30 directed mutagenesis: a simple method using two oligonucleotide primers and a single- 
stranded DNA template," Results Probl. Cell Differ. 154:329-350); phosphorothioate- 
^ modified DNA mutagenesis (Taylor et al. (1985) "The use of phosphorothioate-modified 
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DNA in restriction enzyme reactions to prepare nicked DNA," Mas ). Acids Res. 13:8749- 
8764; Taylor et al. (1985) "The rapid generation of oligonucleotide-directed mutations at 
high frequency using phosphorothioate-modified DNA," Nucl Acids Res. 13:8765-8787 
(1985); Nakamaye & Eckstein (1986) "Inhibition of restriction endonuclease Nci I 
cleavage by phosphorothioate groups and its application to oligonucleotide-directed 
mutagenesis," NjicLAcidsRes, 14:9679-9698; Sayers et al. (1988) "Y-T Exonucleases in 
phosphorothioate-based oligonucleotide-directed mutagenesis," Nncl. Acids Res. 16:791- 
802; and Sayers et al. (1988) "Strand specific cleavage of phosphorothioate-containing 
DNA by reaction with restriction endonucleases in the presence of ethidium bromide," 
Nucl Acids Res. 16:803-814); mutagenesis using gapped duplex DNA (Kramer et al. 
(1984) "The gapped duplex DNA approach to oligonucleotide-directed mutation 
construction," Nucl Acids Res. 12:9441-9456; Kramer & Fritz (1987) "Oligonucleotide- 
directed construction of mutations via gapped duplex DNA," Results Probl. Cell Differ. 
154:350-367; Kramer et al. (1988) "Improved enzymatic in vitro reactions in the gapped 
duplex DNA approach to oligonucleotide-directed construction of mutations," Nucl. Acids 
Res, 16:7207; and Fritz et al. (1988) "Oligonucleotide-directed construction of mutations: 
a gapped duplex DNA procedure without enzymatic reactions in vitro," Nucl. Acids Res. 
16:6987-6999). 

Additional suitable methods include point mismatch repair (Kramer et al. 
(1984) "Point Mismatch Repair," Cell 38:879-887), mutagenesis using repair-deficient 
host strains (Carter et al. (1985) "Improved oligonucleotide site-directed mutagenesis 
using M13 vectors," NucL Acids Res. 13:4431-4443; and Carter (1987) "Improved 
oligonucleotide-directed mutagenesis using M13 vectors," Results Probl. Cell Differ, 
154:382-403), deletion mutagenesis (Eghtedarzadeh & Henikoff (1986) "Use of 
oligonucleotides to generate large deletions," Nucl. Acids Res. 14:5115), restriction- 
selection and restriction-selection and restriction-purification (Wells et al. (1986) 
"Importance of hydrogen-bond formation in stabilizing the transition state of subtilisin," 
Phil Trans R Soc. Lond. A 317:415-423), mutagenesis by total gene synthesis (Nambiar 
et al. (1984) 'Total synthesis and cloning of a gene coding for the ribonuclease S protein," 
Science 223:1299-1301; Sakamar and Khorana (1988) 'Total synthesis and expression of 
a gene for the a-subunit of bovine rod outer segment guanine nucleotide-binding protein 
' (transducing)," Nucl Acids Res. 14:6361-6372; Wells et al (1985) "Cassette mutagenesis: 
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an efficient method for generation of multiple mutations at defined sites," Gene 34:315- 
323; and Grundstrom et al. (1985) "Oligonucleotide-directed mutagenesis by microscale 
'shot-gun' gene synthesis," Nucl. Acids Res. 13:3305-3316), double-strand break repair 
(Mandecki (1986) "Oligonucleotide-directed double-strand break repair in plasmids of 
5 Escherichia coli: a method for site-specific mutagenesis," Proc. Nat' I Acad. Sci. USA , 
83:7177-7181). Additional details on many of the above methods can be found in 
Methods in Enzvmoloev , Vol. 154, which also describes useful controls for trouble- 
shooting problems with various mutagenesis methods. 

. . Random or semi-random mutagenesis using doped or degenerate 

10 oligonucleotides (Arkin and Youvan (1992) "Optimizing nucleotide mixtures to encode 
specific subsets of amino acids for semi-random mutagenesis," Biotechnology 10:297- 
300; Reidhaar-Olson et al. (1991) "Random mutagenesis of protein sequences using 
oligonucleotide cassettes," Methods Enzymol . 208:564-86; Lim and Sauer (1991) "The 
role of internal packing interactions in determining the structure and stability of a protein," 

15 J. Mol. Biol. 219:359-76; Breyer and Sauer (1989) "Mutational analysis of the fine 

specificity of binding of monoclonal antibody 51F to lambda repressor," J. Biol. Chem. 
264:13355-60); "Walk-Through Mutagenesis" (Crea, R.; US Patents 5,830,650 and 
5,798,208, and EP Patent 0527809 Bl) may also be employed to generate diversity. 

In one aspect of the present invention, error-prone PCR can be used to 

20 generate nucleic acid variants. Using this technique, PCR is performed under conditions 
where the copying fidelity of the DNA polymerase is low, such that a high rate of point 
mutations is obtained along the entire length of the PCR product. Examples of such 
techniques are found in the references above and, e.g., in Leung et al. (1989) Technique 
1:11-15 and Caldwell et al. (1992) PCR Methods Applic. 2:28-33. Similarly, assembly 

25 PCR can be used, in a process which involves the assembly of a PCR product from a 

mixture of small DNA fragments. A large number of different PCR reactions can occur in 
parallel in the same vial, with the products of one reaction priming the products of another 
reaction. Sexual PCR mutagenesis can be used in which homologous recombination 
occurs between DNA molecules of different but related DNA sequence in vitro, by 

30 random fragmentation of the DNA molecule based on sequence homology, followed by 
fixation of the crossover by primer extension in a PCR reaction. This process is described 
v in the references above, e.g.. in Stemmer (1994) Proc. NatM Acad. Sci. USA 91:10747- 
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10751. Recursive ensemble mutagenesis can be used in which an algorithm for proton 
mutagenesis is used to produce diverse populations of phenotypically related mutants 
whose members differ in amino acid sequence. This method uses a feedback mechanism 
to control successive rounds of combinatorial cassette mutagenesis. Examples of this 
approach are found in Arkin & Youvan (1992) Pror Nat'l Acad. Sci. USA 89:781 1-7815. 

As noted, oligonucleotide directed mutagenesis can be used in a process 
which allows for the generation of site-specific mutations in any nucleic acid sequence of 
interest. Examples of such techniques are found in the references above and, e.g., in 
Reidhaar-Olson et al. (1988) Science. 241:53-57. Similarly, cassette mutagenesis can be 
used in a process which replaces a small region of a double stranded DNA molecule with a 
synthetic oligonucleotide cassette that differs from the native sequence. The 
oligonucleotide can contain, e.g., completely and/or partially randomized native 
sequence(s). 

In vivo (or ex vivo) mutagenesis can be used in a process of generating 
random mutations in any cloned DNA of interest which involves the propagation of the 
DNA, e.g., in a strain of E. coli that carries mutations in one or more of the DNA repair 
pathways. These "mutator" strains have a higher random mutation rate than that of a wild- 
type parent. Propagating the DNA in one of these strains will eventually generate random 

mutations within the DNA. 

Exponential ensemble mutagenesis can be used for generating 
combinatorial libraries with a high percentage of unique and functional mutants, where 
small groups of residues are randomized in parallel to identify, at each altered position, 
amino acids which lead to functional proteins. Examples of such procedures are found in 
Pc1pcr .„- & youvan nQQTi Biotechnology Research 11:1548-1552. Similarly, random 
and site-directed mutagenesis can be used. Examples of such procedures are found in 
Arnold (1993) Current Qpin^ n in Biotechnology 4:450^155. 

Kits for mutagenesis, library construction, and other diversity generation 
methods are also commercially available. For example, kits are available from^g., 
Stratagene (e.g., QuickChange™ site-directed mutagenesis kit; and Chameleon™ double- 
stranded, site-directed mutagenesis kit), Bio/Can Scientific, Bio-Rad (e.g., using the 
Kunkel method described above), Boehringer Mannheim Corp., Clonetech Laboratories, 
v DNA Technologies, Epicentre Technologies (e.g.; 5 prime 3 prime kit); Genpak Inc, 
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Lemargo Inc, Life Technologies (Gibco BRL), New England Biolabs, Pharmacia Biotech, 
Promega Corp., Quantum Biotechnologies, Amersham International pic (e.g., using the 
Eckstein method above), and Anglian Biotechnology Ltd (e.g., using the Carter/Winter 
method above). 

5 Any of the described shuffling or mutagenesis techniques can be used in 

conjunction with procedures which introduce additional diversity into a genome, e.g., a 
bacterial, fungal, animal or plant genome. For example, in addition to the methods above, 
techniques have been proposed which produce chimeric nucleic acid multimers suitable 
for transformation into a variety of species (see, e.g., Schellenberger U.S. Patent No. 

10 5,756,316 and the references above). When such chimeric multimers consist of genes that 
are divergent with respect to one another (e.g., derived from natural diversity or through 
application of site directed mutagenesis, error prone PCR, passage through mutagenic 
bacterial strains, and the like), are transformed into a suitable host, this provides a source 
of nucleic acid diversity for DNA diversification. 

15 Chimeric multimers transformed into host species are suitable as substrates 

for in vivo (or ex vivo) shuffling protocols. Alternatively, a multiplicity of polynucleotides 
sharing regions of partial sequence similarity or homology can be transformed into a host 
species and recombined in vivo (or ex vivo) by the host cell. Subsequent rounds of cell 
division can be used to generate libraries, members of which, comprise a single, 

20 homogenous population of monomelic or pooled nucleic acid. Alternatively, the 
monomelic nucleic acid can be recovered by standard techniques and recursively 
recombined in any of the described shuffling formats. 

Chain termination methods of diversity generation have also been proposed 
(see, e.g., U.S. Patent No. 5,965,408 and the references above). In this approach, double 

25 stranded DNAs corresponding to one or more genes sharing regions of sequence similarity 
or homology are combined and denature, in the presence or absence of primers specific for 
the gene. The single stranded polynucleotides are then annealed and incubated in the 
presence of a polymerase and a chain terminating reagent (e.g., ultraviolet, gamma or X- 
ray irradiation; ethidium bromide or other intercalators; DNA binding proteins, such as 

30 single strand binding proteins, transcription activating factors, or histones; polycyclic 
aromatic hydrocarbons; trivalent chromium or a trivalent chromium salt; or abbreviated 
polymerization mediated by rapid thermocycling; and the like), resulting in the production 
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of partial duplex molecules. The partial duplex molecules, e.g., containing partially 
extended chains, are then denatured and reannealed in subsequent rounds of replication or 
partial replication resulting in polynucleotides which share varying degrees of sequence 
similarity or homology and which are chimeric with respect to the starting population of 
DNA molecules. Optionally, the products or partial pools of the products can be amplified 
at one or more stages in the process. Polynucleotides produced by a chain termination 
method, such as described above are suitable substrates for diversity generation methods 
(e.g., RSR, DNA shuffling) according to any of the described formats. 

Diversity can be further increased by using methods which are not 
homology based with DNA shuffling (which, as set forth in the above publications and 
applications can be homology or non-homology based, depending on the precise format). 
For example, incremental truncation for the creation of hybrid enzymes (ITCHY) 
described in Ostermeier et al. (1999) "A combinatorial approach to hybrid enzymes 
independent of DNA homology" Nature Biotech. 17: 1205, can be used to generate an 
initial recombinant library which serves as a substrate for one or more rounds of in vitro, 
ex vivo, or in vivo diversity generation methods (e.g., RSR or shuffling methods). 

Methods for generating multispecies expression libraries have been 
described U.S. Patent Nos. 5,783,431; 5,824,485 and the references above) and their 
Use to identify protein activities of interest has been proposed (U.S. Patent 5,958,672 and 
the references above). Multispecies expression libraries are, in general, libraries 
comprising cDNA or genomic sequences from a plurality of species or strains, operably 
linked to appropriate regulatory sequences, in an expression cassette. The cDNA and/or 
genomic sequences are optionally randomly concatenated to further enhance diversity. 
The vector can be a shuttle vector suitable for transformation and expression in more than 
one species of host organism, e.g., bacterial species, eukaryotic cells. In some cases, the 
library is biased by preselecting sequences which encode a protein of interest, or which 
hybridize to a nucleic acid of interest. Any such libraries can be provided as substrates for 

any of the methods herein described. 

In some applications, it is desirable to preselect or prescreen libraries (e.g., 
an amplified library, a genomic library, a cDNA library, a normalized library, etc.) or 
other substrate nucleic acids prior to shuffling, or to otherwise bias the substrates towards 
v nucleic acids that encode functional products (shuffling procedures can also, 
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independently have these effects). For example, in the case of antibody engineering, it is 
possible to bias the shuffling process toward antibodies with functional antigen binding 
sites by taking advantage of in vivo (or ex vivo or in vitro) recombination events prior to 
diversity generation {e.g., DNA shuffling) by any described method. For example, 

5 recornbined CDRs derived from B cell cDNA libraries can be amplified and assembled 
into framework regions {e.g., Jirholt et al. (1998) "Exploiting sequence space: shuffling in 
vivo formed complementarity determining regions into a master framework," Gene 
215:471) prior to diversity generation {e.g., DNA shuffling) according to any of the 
methods described herein. 

10 Libraries can be biased towards nucleic acids which encode proteins with 

desirable activities {e.g., binding affinities, enzymatic activities, anti-viral activities, 
ability to induce an immune response, antiproliferative activities, adjuvant properties, 
etc.). For example, after identifying a clone from a library which exhibits a specified 
activity, the clone can be mutagenized using any known method for introducing DNA 

15 alterations, including, but not restricted to, DNA shuffling or another form of recursive 
sequence recombination or diversity generation. A library comprising the mutagenized 
homologues is then screened for a desired activity, which can be the same as or different 
from the initially specified activity. An example of such a procedure is proposed in U.S. 
Patent No. 5,939,250. Desired activities can be identified by any method known in the art. 

20 For example, WO 99/10539 proposes that gene libraries can be screened by combining 

extracts from the gene library with components obtained from metabolically rich cells and 
identifying combinations which exhibit the desired activity. It has also been proposed 
{e.g., WO 98/58085) that clones with desired activities can be identified by inserting 
bioactive substrates into samples of the library, and detecting bioactive fluorescence 

25 corresponding to the product of a desired activity using a fluorescent analyzer, e.g., a flow 
cytometry device, a CCD, a fluorometer, or a spectrophotometer. 

Libraries can also be biased towards nucleic acids which have specified 
characteristics, e.g., hybridization to a selected nucleic acid probe. For example, 
application WO 99/10539 proposes that polynucleotides encoding a desired activity {e.g., 

30 an enzymatic activity, for example: a lipase, an esterase, a protease, a glycosidase, a 

glycosyl transferase, a phosphatase, a kinase, an oxygenase, a peroxidase, a hydrolase, a 
v hydratase, a nitrilase, a transaminase, an amidase or an acylase) can be identified from 
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among genomic DNA sequences in the following manner. Single stranded DNA 
molecules from a population of genomic DNA are hybridized to a 1, gaud-conjugated 
probe. The genomic DNA can be derived from either a cultivated or uncultivated 
microorganism, or from an environmental sample. Alternatively, the genomic DNA can be 
derived from a multicellular organism, or a tissue derived therefrom. 

Second strand synthesis can be conducted directly from the hybridization 
probe used in the capture, with or without prior release from the capture medium or by a 
wide variety of other strategies known in the art. Alternatively, the isolated single- 
stranded genomic DNA population can be fragmented without further cloning and used 
directly in a shuffling-based gene reassembly process. In one such method the fragment 
population derived the genomic library(ies) is annealed with partial, or, often 
approximately full length ssDNA or RNA corresponding to the opposite strand. Assembly 
of complex chimeric genes from this population is the mediated by nuclease-base removal 
of non-hybridizing fragment ends, polymerization to fill gaps between such fragments and 
subsequent single stranded ligation. The parental strand can be removed by digestion (,f 
RNA or uracil-containing), magnetic separation under denaturing conditions (if labeled ,n 
a manner conducive to such separation) and other available separation/purification 
methods. Alternatively, the parental strand is optionally co-purified with the chimenc 
strands and removed during subsequent screening and processing steps. As set forth in 
"Single-stranded nucleic acid template-mediated recombination and nucleic acid fragment 
isolation" by Affholter (USSN 60/186,482, filed March 2, 2000) and WO 98/27230, 
"Methods and Compositions for Polypeptide Engineering" by Patten and Stemmer, 
shuffling using single-stranded templates and nucleic acids of interest which bind to a 
portion of the template can also be performed. 

In one approach, single-stranded molecules are converted to double- 
stranded DNA (dsDNA) and the dsDNA molecules are bound to a solid support by ligand- 
mediated binding. After separation of unbound DNA, the selected DNA molecules are 
released from the support and introduced into a suitable host cell to generate a library 
enriched sequences which hybridize to the probe. A library produced in this manner 
) provides a desirable substrate for any of the shuffling reactions described herein. 

"Non-Stochastic" methods of generating nucleic acids and polypeptides are 
4 alleged in Short, J. "Non-Stochastic Generation of Genetic Vaccines and Enzymes," WO 
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00/46344. These methods, including the proposed non-stochastic polynucleotide 
reassembly and gene site saturation mutagenesis and synthetic ligation polynucleotide 
reassembly methods outlined therein, can be applied to the present invention as well. 

It will readily be appreciated that any of the above described techniques 
5 suitable for enriching a library prior to diversification can also be used to screen the 
products, or libraries of products, produced by the diversity generating methods. 

A recombinant nucleic acid produced by recursively recombining one or 
more polynucleotides of the invention with one or more additional nucleic acids also 
forms a part of the invention. The one or more additional nucleic acids may include 

10 another polynucleotide of the invention; optionally, alternatively, or in addition, the one or 
more additional nucleic acids can include, e.g., a nucleic acid encoding a naturally- 
occurring interferon-alpha or a subsequence thereof, or any homologous interferon-alpha *V 
sequence or subsequence thereof, or an interferon-beta sequence or subsequence thereof 
(e.g., an interferon-alpha or interferon-beta sequence as found in GenBank or other 

15 available literature), or, e.g., any other homologous or non-homologous nucleic acid . 
(certain recombination formats noted above, notably those performed synthetically or in 
silico, do not require homology for recombination). 

The recombining steps may be performed in vivo, ex vivo, in vitro, or in 
silico as described in more detail in the references above. Also included in the invention 

20 is a cell containing any resulting recombinant nucleic acid, nucleic acid libraries produced 
by diversity generation, recombination, or recursive recombination of the nucleic acids set 
forth herein, and populations of cells, vectors, viruses, plasmids or the like comprising the 
library or comprising any recombinant nucleic acid resulting from diversity generation or 
recombination (or recursive recombination) of a nucleic acid as set forth herein with 

25 another such nucleic acid, or an additional nucleic acid. Corresponding sequence strings 
in a database present in a computer system or computer readable medium are a feature of 
the- invention. 

OTHER POLYNUCLEOTIDE COMPOSITIONS 

The invention also includes compositions comprising two or more 
30 polynucleotides of the invention (e.g., as substrates for recombination). The composition 
can comprise a library of recombinant nucleic acids, where the library contains at least 2, 
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3, 5, 10, 20, or;50 or more nucleic acids. The nucleic acids are optionally cloned into 
expression vectors, providing expression libraries. 

The invention also includes compositions produced by digesting one or 
more polynucleotides of the invention with a restriction endonuclease, an RNAse, or a 
5 DNAse (e.g., as is performed in certain of the recombination formats noted above); and 
compositions produced by fragmenting or shearing one or more polynucleotides of the 
invention by mechanical means (e.g., sonicat.on, vortexmg, and the like), wh.ch can also 
be used to provide substrates for recombination in the methods above. Similarly, 
compositions comprising sets of oligonucleotides corresponding to more than one nucleic 
10 acids of the invention are useful as recombination substrates and are a feature of the 
invention. For convenience, these fragmented, sheared, or oligonucleotide synthesized 
mixtures are referred to as fragmented nucleic acid sets. 

Also included in the invention are compositions produced by incubating 
one or more of the fragmented nucleic acid sets in the presence of ribonucleotide- or 
15 deoxyribonucelotide triphosphates and a nucleic acid polymerase. This resulting 

composition forms a recombination mixture for many of the recombination formats noted 
above. The nucleic acid polymerase may be an RNA polymerase, a DNA polymerase, or 
an RNA-directed DNA polymerase (e.g., a "reverse transcriptase"); the polymerase can 
be, e.g., a thermostable DNA polymerase (such as, VENT, TAQ, or the like). 

20 INTERFERON HOMOLOGUE POT .YPEPTIDES 

The invention provides isolated or recombinant interferon-alpha homologue 
polypeptides, also referred to herein as "interferon-alpha homologues," or "interferon 
homologues" or "IFN-alpha homologues" or "JFN homologues". An isolated or 
recombinant interferon homologue polypeptide of the invention includes a polypeptide 

25 comprising a sequence selected from SEQ ID NO:36 to SEQ ID NO:70 and SEQ ID 

NO-79 to SEQ ID NO:85, and conservatively modified variations thereof, and fragments 
thereof having an antiproliferative activity in, e.g., a human Daudi cell line-based assay (or 
other similar assay) and/or an antiviral activity in, e.g., a murine cell line/EMCV-based 
assay (or other similar assay). An alignment of exemplary interferon homologue 
30 polypeptide sequences according to the invention is provided in Fig. 1. Alignment of the 
, polypeptide sequences of the invention to each other or to sequences of known, naturally- 
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occurring interferon-alphas is readily performed by one of ordinary skill in the art using 
publicly available databases and alignment programs. 

The invention also provides a polypeptide comprising at least about 100, 
120, 130, 140, 150, 155, 160, 163, 165, or 166 contiguous amino acids of any one of SQ 
5 ID NOS:36-70 or SEQ ID NO:71. In one aspect, said amino acid sequence comprises 
amino acids LysI60 and Glul66, wherein the numbering of the amino acids in the 
sequence corresponds to that of SEQ ED NO:36. 

Several conclusions may be drawn from comparison of the exemplary 
sequences of the invention (Fig. 1) to sequences of known, naturally-occurring interferon- 
10 alphas and other Type I interferons (including beta, delta, omega, and tau-interferons) 

from human and non-human sources. Such sequences are readily available from a variety 
of sources, such as GenBank, and the Pfam (Protein Families) database at 
http://www.sanger.ac.uk/Software/Pfam/index.shtml. 

Of particular note is the presence, in some interferon homologue 
15 polypeptide sequences of the invention, of the following amino acid residues (denoted 
"Group I" residues) which do not appear in the equivalent position of known, naturally- 
occurring human or non-human Type 1 interferon sequences. 

Group I : Aspll; Prol4; Arg50; Phe55; Asp75; Asn80; Prolll; Leul24; 
Glul34; Serl40, and Alal43; with residue numbering corresponding to the mature 
20 interferon homologue sequence identified as SEQ ID NO:36. 

Also of note is the presence, in some interferon homologue polypeptide 
sequences of the invention, of the following amino acid residues (denoted "Group II" 
residues) which do not appear in the equivalent position of known, naturally-occurring 
human interferon-alpha subtype sequences. 
25 Group n : Pro9; (Lys, Ser)12; (Thr, Val)24; Gln34; Arg40; Ser45; Arg47; 

Leu56; Ile60; Phe67; Ala79, Gly88; His90; Arg91; Glu95; VallOl; (Gly, Ala)104; 
Vail 12; Glyl 14; Proll6; Lysl33, and Hisl36. 

In other embodiments, the interferon homologue polypeptide comprises at 
least 20, 50, 100, 150, 155, or 160 of more contiguous amino acids of any one of SEQ ID 
30 NOS:36-70 and/or one or more of amino acids Alal9, (Tyr or Gln)34, Gly37, Phe38, 
Lys71, Ala76, Tyr90, Ilel32, Argl34, Phel52, Lysl60, and Glul66, wherein the 
' numbering of the amino acids corresponds to that of SEQ ID NO:36, or one or more of 



WO 01/25438 



PCT/USOO/27781 



amino acids Pro9, (Lys or Ser)l2, (Thr or Val)24. Gln34, Arg40, Ser45, Arg47, Uu56, 
Ile60, Phe67, Ala79. Gly88, His90, Arg91, Glu95, VallOl, (Gly, Ala)104. Vail 12, 
Glyl 14, Prol 16, Lysl33, and Hisl36, wherein the numbering of the amino acids in said 
polypeptide sequence corresponds to the numbering of individual amino acids in the 
amino acid sequence of SEQ ID NO:36. Thus, for example, in this embodiment, an 
interferon polypeptide comprises an amino acid sequence comprising a proline residue at 
amino acid position 9 in the sequence, a lysine or serine residue at position 12, a threonine 
or valine residue at position 24, a glutamine residue at position 34, an arginine res,due at 
position 40, etc. Such polypeptides may exhibit antiproliferative activities in a human 
Daudi cell line-based proliferation assay (e.g., at least about 8.3xl0 6 units/mg) and/or an 
antiviral activities in a human WISH cell/EMCV-based assay (at least about 2.1xl0 7 
units/mg). Some such polypeptides bind a human alpha interferon receptor. Some such 

polypeptides are 166 amino acids in length. In another aspect, such polypeptides may 

comprise a sequence selected from any of the group of SEQ ID NO:36 to SEQ ID NO:54. 
15 An antiproliferative activity of any polypeptide of the invention generally 

relates to the capability or ability of a polypeptide to cause cells or parts thereof to grow or 

produce new cellular growth rapidly and often repeatedly. 

The invention further includes a polypeptide (e.g., any of SEQ ID NOS.36- 

71 or SEQ ID NOS.79-85) or a nucleic acid (e.g., any of SEQ ID NOS:l-35 or SEQ ID 
20 NOS:72-78)encoding a polypeptide, wherein said polypeptide having an anti-angiogenic 

activity as measured by an anti-angiogenesis assay well known to those of ordinary skill in 

the art. 

The invention further includes: 

(a) any interferon-alpha polypeptide comprising one or more Group I 

25 amino acid residues above. 

(b) any interferon-alpha polypeptide comprising one or more Group II 
amino acid residues above in the context of a human like interferon sequence (i.e., a 
sequence which displays a high level of similarity or homology to a human interferon), or 
a sequence which is highly similar or homologous (i.e., having a percent sequence 

30 homology or sequence identity of at least about 80%, 90%, 95%, 96%, 97%, 98% or 
more) to any sequence listed in the attached sequence listing or fragment thereof. 



69 



WO 01/25438 PCT/USOO/27781 

(c) any interferon-alpha polypeptide containing a combination of the 
following residues, which are localized in or near the regions of the interferon-alpha 
molecule known or proposed to interact with a Type I interferon receptor, where such 
sequence combinations (motifs) do not appear in the equivalent position of any known . 
5 naturally-occurring human or non-human Type 1 interferon: 

(i) (Tyr or Gln)34; plus one or more of Ilel32 or Argl34; or 

(ii) Asp78, Glu79, or (Asp or Thr)80; plus one or more of Ilel32 or 

Argl34. 

In another embodiment, the present invention provides an interferon alpha 

10 homologue comprising the sequence show in SEQ ID NO:71: CDLPQTHSLG-Xn-Xu- 
RA-X,5-X,6-LL-X,9-QM-X22-R-X24-S-X26-FSCLKDR-X34-DFG-X38-P-X40-EEFD-X45- 
X46-X47-FQ-X S o-X5 1 -QAI-X55-X56-X57-HE-X6o-X 6 ,-QQTFN-X67-FSTK-X72-SS-X75-X 7 6- 
W-X78-X 7 9-X 8 o-LL-X83-K-X85-X 86 -T-X88-L-X 9 o-QQLN-X 9 5-LEACV-X,oi-Q-X 1 o3-V-X,o5- 
X 1 06-X 1 o7-X,08-TPLMN-X,,4-D-X 116 -ILAV-X 1 2rKY-X, 2 4-QRITLYL-X,32-E-X,34- 

15 KYSPC-Xuo-WEVVRAEMRSFSFSTNLQKRLRRKE, or a conservatively substituted 
variation thereof, where X,, is N or D; Xi 2 is R, S, or K; X, 5 is L or M; Xi 6 is I, M, or V; 
X, 9 is A or G; X 22 is G or R; X 24 is I or T; X 26 is P or H; X34 is H, Y or Q; X 38 is F or L; 
X40 is Q orR; Xt 5 is G or S; X46 is N or H; X47 is Q or R; X 50 is K or R; X51 is A or T; X 55 
is S or F; X 56 is V or A; X57 is L or F; X 60 is M or I; X 6 i is I or M; X 6 7 is L or F; X 72 is D 

20 or N; X 75 is A or V; X 76 is A or T; X 78 is E or D; X 79 is Q or E; X 80 is S, R, T, or N; X 83 is 
E or D; X 85 is F or L; X 86 is S or Y; X 88 is E or G; X90 is Y, H, N; X95 is D, E, or N; X, 0l is 
I, M, or V; X, 03 is E or G; X, 05 is G or W; X 106 is V or M; X I07 is E, G, or K; X, 08 is E or 
G; Xn4ts V, E, or G; X,i6 is S or P; X m is K or R; Xi 24 is F or L; X, 3 2 is T, I, or M; X134 
is K or R; and X140 is A or S; or a fragment of said SEQ ID NO:71 . In another aspect, the 

25 interferon homologue polypeptide of SEQ ID NO:71, or a fragment thereof, exhibits an 
antiproliferative activity in a human Daudi cell line-based proliferation assay (at least 
about 8.3xl0 6 units/mg) and/or an antiviral activity in a human WISH cell/EMCV-based 
assay (at least about 2.1xl0 7 units/mg). Both such assays are discussed in greater detail 
below. Such polypeptide may comprise an amino acid sequence of the group of from SEQ 

30 ED NO:36 to SEQ ID NO:54 or may be encoded by a nucleotide sequence of the group of 
from SEQ ED NO: 1 to SEQ ED NO: 1 9. , 
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•V Fragments of the interferon homologue polypeptides described herein are 
also a feature of the invention. An interferon alpha homologue fragment of the invention 
typically comprises an interferon homologue polypeptide comprising at least about 20, 25, 
or 30, and typically at least about 40, 50, 60, 70, 80, 90, or 100 contiguous amino acids of 
any one of SEQ ID NOS.36-71 or SEQ ID NOS:79-85. In other embodiments, the 
fragment comprises usually at least about 100, 1 10, 120, 125, 130, 140, 150, 155, 158, 
160, 162, 163, 164, or 165 contiguous amino acids of any one of SEQ ID NOS:36-7I or 
SEQ ID NOS:79-85. Such polypeptide fragments may have an antiproliferative activity in 
a human Daudi cell line-based assay and/or an antiviral activity in a human or murine cell 

line/EMCV-based assay. 

In other embodiments, the invention provides polypeptides having a length 
of 166 ammo-acids, and, in some such embodiments, such polypeptides have an 
antiproliferative activity in a human Daudi cell line-based assay (or other similar assay), 
including, e.g., at least about 8.3xl0 6 units/mg, and/or an antiviral activity in a human 
WISH cell line/EMCV-based assay (or other similar assay), including, e.g., at least about 
2. lxlO 7 units/mg. 

In other embodiments, the invention provides a polypeptide comprising at 
least 100, 150, 155, or 160 contiguous amino acids of a protein encoded by a coding 
polynucleotide sequence comprising any of the following: (a) SEQ ID NO:l to SEQ ID 
NO:35 or SEQ ID NO:72 to SEQ ID NO:78; (b) a coding polynucleotide sequence that 
encodes a first polypeptide selected from any of SEQ ID NO:36 to SEQ ID NO:70 or SEQ 
ID NO:79 to SEQ ID NO:85; and (c) a complementary polynucleotide sequence that 
hybridizes under at least highly stringent (or ultra-high stringent or ultra-ultra- high 
stringent conditions) hybridization conditions over substantially the entire length of a 
polynucleotide sequence of (a) or (b). Such polypeptides may have an antiproliferative 
activity in a human Daudi cell line-based assay (or other similar assay), and/or an antiviral 
activity in a human WISH cell line/EMCV-based assay (or other similar assay). Some 
such polypeptides of the invention specifically bind a human alpha interferon receptor. 
The polypeptides and nucleic acids of the subject invention need not be identical, but can 
be substantially identical, to the corresponding sequence of the target molecule or related 
molecule, including ^polypeptides of any of SEQ ED NOS:36-71 or fragments thereof 
v (including those havw^antiviral or antiproliferative activities in the assays described 
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herein), or the nucleic acids of any of SEQ ID NOS: 1-35 or fragments thereof (including 
those having antiviral or antiproliferative activities in the assays described herein). The 
polypeptides can be subject to various changes, such as insertions, deletions, and 
substitutions, either conservative or non-conservative, where such changes might provide 
5 for certain advantages in their use. The polypeptides of the invention can be modified in a 
number of ways so long as they comprise a sequence substantially identical (as defined 
below) or having a percent identity to a sequence in the naturally occurring or known 
interferon polypeptide molecule. 

Alignment and comparison of relatively short amino acid sequences (less 

10 than about 30 residues) is typically straightforward. Comparison of longer sequences can 
require more sophisticated methods to achieve optimal alignment of two sequences. 
Optimal alignment of sequences for aligning a comparison window can be conducted by 
the local homology algorithm of Smith and Waterman (1981) Adv. AppL Math. 2:482, by 
the homology alignment algorithm of Needleman and Wunsch (1970) J. Mol. Biol. 

15 48:443, by the search for similarity method of Pearson and Lipman.(1988) Proc. Nat'l 
Acad. Sci. (USA) 85:2444, by computerized implementations of these algorithms (GAP, 
BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software Package Release 
7.0, Genetics Computer Group, 575 Science Dr., Madison, WI), or by inspection, and the 
best alignment (i.e., resulting in the highest percentage of sequence similarity over the 

20 comparison window) generated by the various methods is selected. 

The term sequence identity means that two polynucleotide sequences are 
identical (i.e., on a nucleotide-by-nucleotide basis) over a window of comparison. The 
term "percentage of sequence identity" or "percent sequence identity" is calculated by 
comparing two optimally aligned sequences over the window of comparison, determining 

25 the number of positions at which the identical residues occurs in both sequences to yield 
the number of matched positions, dividing the number of matched positions by the total 
number of positions in the window of comparison (i.e., the window size), and multiplying 
the result by 100 to yield the percentage of sequence identity. In one aspect, the present 
invention provides interferon homologue nucleic acids having at least about 80%, 85%,. 

30 90%, 95%, 96%, 97%, 98%, 99%, 99.5% or more percent sequence identity with the 
nucleic acids of any of SEQ ID NOS:l-35 or SEQ ID NOS:72-78 or fragments thereof. 
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As. appliedta polypeptides, the term substantial identity means that two 
peptide sequences, when optimally aligned, such as by the programs GAP or BESTFIT 
using default gap weights (described in detail below), share at least about 80 percent 
sequence identity, preferably at least about 90 percent sequence identity, more preferably 
at least about 95 percent sequence identity or more (e.g. , 97, 98, or 99 percent sequence 
identity). Preferably, residue positions which are not identical differ by conservative 
amino acid substitutions. Conservative amino acid substitutions refer to the 
interchangeability of residues having similar side chains. For example, a group of amino 
acids having aliphatic side chains is glycine, alanine, valine, leucine, and isoleucine; a 
group of amino acids having aliphatic-hydroxyl side chains is serine and threonine; a 
group of amino acids having amide-containing side chains is asparagine and glutamine; a 
group of amino acids having aromatic side chains is phenylalanine, tyrosine, and 
tryptophan; a group of amino acids having basic side chains is lysine, arginine, and 
histidine; and a group of amino acids having sulfur-containing side chains is cysteine and 
methionine. Preferred conservative amino acids substitution groups are: valine-leucine- 
isoleucine, phenylalanine-tyrosine, lysine-arginine, alanine-valine, and asparagine- 
glutamine. In one aspect, the present invention provides interferon homologue 
polypeptides having at least about 80%, 85%, 90%, 95%, 96%, 97%, 98% 99% 99.5% or 
more percent sequence identity with the polypeptides of any of SEQ ID NOS:36-71 or 
SEQ ID NOS:79-85 or fragments thereof. . 

A preferred example of an algorithm that is suitable for determining percent 
sequence identity and sequence similarity is the FASTA algorithm, which is described in 
Pearson, W.R. & Lipman.D.J., 1988," Proc. Natl Acad. Sci. USA 85': 2444. See also W. 
R. Pearson, 1996, Methods Enzymol. 266: 227-258. Preferred parameters used in a 
FASTA alignment of DNA sequences to calculate percent identity are optimized, BL50 
Matrix 15: -5, k-tuple= 2; joining penalty= 40, optimization= 28; gap penalty -12, gap 
length penalty =-2; and width= 16. 

Another preferred example of algorithm that is suitable for determining 
percent sequence identity and sequence similarity are the BLAST and BLAST 2.0 
algorithms, which are described in Altschul et al., 1977, Nuc. Acids Res. 25: 3389-3402 
and Altschul et al, 1990, J. Mol Biol. 215: 403-410, respectively. BLAST and BLAST 
v 2.0 are used, with, the parameters described herein, to determine percent sequence identity 
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(cf. Stewart el al. (1969) Solid-Phase Peptide Synthesis, W.H. Freeman Co, San 
Francisco; Merrifield, J. (1963) J. Am. Chem. Soc. 85:2149-2154). Peptide synthesis may 
be performed using manual techniques or by automation. Automated synthesis may be 
achieved, for example, using Applied Biosystems 431 A Peptide Synthesizer (Perkin 
5 Elmer,.Foster City, Calif.) in accordance with the instructions provided by the 

manufacturer. For example, subsequences may be chemically synthesized separately and 
combined using chemical methods to provide full-length interferon homologues. 
Fragments of the interferon homologue polypeptides of the invention, as discussed in 
greater detail above, are also a feature of the invention and may be synthesized by using 

10 the procedures described above. 

Polypeptides of the invention can be produced by introducing into a 
population of cells a nucleic acid of the invention, wherein the nucleic acid is operatively 
linked to a regulatory sequence effective to produce the encoded polypeptide, culturing the 
cells in a culture medium to produce the polypeptide, and optionally isolating the 

15 polypeptide from the cells or from the culture medium. 

In another aspect, polypeptides of the invention can be produced by 
introducing into a population of cells a recombinant expression vector comprising at least 
one nucleic acid of the invention, wherein the at least one nucleic acid is operatively 
linked to a regulatory sequence effective to produce the encoded polypeptide, culturing the 

20 cells in a culture medium under suitable conditions to produce the polypeptide encoded by 
the expression vector, and optionally isolating the polypeptide from the cells or from the 
culture medium. 

Using Polypeptides 
Antibodies 

25 In another aspect of the invention, an interferon homologue polypeptide of 

the invention is used to produce antibodies which have, e.g., diagnostic, prophylactic and 
therapeutic uses, e.g., related to the activity, distribution, and expression of interferon 
homologues. 

Antibodies to interferon homologues of the invention may be generated by 
30 methods well known in the art. Such antibodies may include, but are not limited to, 

polyclonal, monoclonal, chimeric, humanized, single chain, Fab fragments and fragments 
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characteristically human immunoglobulin sequences. The human antibodies of this 
invention can be produced in using a wide variety of methods (see, e.g., Larrick et aL, 
U.S. Pat. No. 5,001,065, and Borrebaeck McCafferty and Paul, supra, for a review). In 
one embodiment, the human antibodies of the present invention are produced initially in 
5 trioma cells. Genes encoding the antibodies are then cloned and expressed in other cells, 
such as nonhuman mammalian cells. The general approach for producing human 
antibodies by trioma technology is described by Ostberg et aL (1983), Hybridoma 2:361- 
367, Ostberg, U.S. Pat. No. 4,634,664, and Engelman et aL, U.S. Pat. No. 4,634,666. The 
antibody-producing cell lines obtained by this method are called triomas because they are 
10 descended from three cells; two human and one mouse. Triomas have been found to 
produce antibody more stably than ordinary hybridomas made from human cells. 
Adjuvants 

In one aspect, the interferon homologue polypeptides of the present 
invention or fragments thereof are useful as adjuvants to stimulate, enhance, potentiate, or 
15 augment an immune response related to an antigen when administered together with the 
antigen or after or before delivery of the antigen. In another aspect, the invention provides 
methods for administering one or more of the polypeptides invention described herein to a 
subject. 

Therapeutic and Prophylactic Agents 
20 As described in greater detail below, the interferon homologue 

polypeptides of the present invention or fragments thereof are useful in the prophylactic 

and/or therapeutic treatment of a variety of diseases, disorders, or medical conditions. 

For example, the invention provides interferon-alpha homologue 

polypeptides (and interferon-alpha homologue nucleic acids which encode such 

25 polypeptides) that have both antiviral and antiproliferative activities in the assays 
described herein. In one aspect, the invention provides interferon-alpha homologue 
polypeptides (and interferon-alpha homologue nucleic acids which encode such 
polypeptides) in which the ratio of antiviral activity to antiproliferative activity is greater 
than that of other known interferon-alphas such as those listed in GenBank as noted 

30 herein. Such polypeptides (and nucleic acids encoding them) are useful in the therapeutic 
and/or prophylactic treatment of various diseases and disorders, such as, e.g., treatment 
regimens for hepatitis B, hepatitis C, HTV, and HSV. In such treatment regimens, some 
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such polypeptides (and nucleic acids encoding them), such as interferon-alpha homologue 
2BA8, offer significant advantages over known interferon-alpha compounds, since they 
likely exhibit lower side effects upon administration than known interferon-alpha 
compounds, such as interferon-alpha 2a, are of higher potency, and thus may require in 
lower dosing and cause fewer immunogenicity effects. 



Spm TFNPF VARIATIONS 

ro nservative 'Y Mndified Variations 

Interferon homologue polypeptides of the present invent.on include one or 
more conservatively modified variations (or "conservative variations" or conservative 
10 substations") of the polypeptide sequences disclosed herein as SEQ ID NO:36 to SEQ ID 
NO:70 and SEQ ID NO:79 to SEQ ID NO:85. Such conservatively modified variations 
comprise substitutions, additions or deletions which alter, add or delete a single amino 
acid or a small percentage of amino acids (typically less than about 5%, more typically 
less than about 4%, 2%, or 1%) in any of SEQ ID NO:36 to SEQ ID NO:70 and SEQ ID 
15 NO:79 to SEQ ID NO:85. 

For example, a conservatively modified variation (e.g., deletion) of the 166 
amino acid polypeptide identified herein as SEQ ID NO:36 has a length of at least about 
157 or 158 amino acids, preferably at least about 159 or 160 amino acids, more preferably 
at least about 162 or 163 amino acids, and still more preferably at least about 164 or 165 
20 amino acids, corresponding to a deletion of less than about 5%, 4%, 2% or 1% of the 
polypeptide sequence, respectively. 

Another example of a conservatively modified variation (e.g., a 
"conservatively substituted variation") of the polypeptide identified herein as SEQ ID 
NO-36 will contain "conservative substitutions", according to the six substitution groups 
25 set forth in Table 2 (supra), in up to about 8 residues (i.e., less than about 5%) of the 166 

amino acid polypeptide. 

The interferon homologue polypeptide sequences of the invention, 
including conservatively substituted sequences, can be present as part of larger 
polypeptide sequences such as which occur upon the addition of one or more domains for 
30 purification of the protein (e.g., poly His segments, FLAG epitope segments, etc.), e.g., 
, where the additional functional domains have little or no effect on the activity of the 
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interferon-alpha portion of the protein, or where the additional domains can be removed 
by post synthesis processing steps such as by treatment with a protease. 

In another embodiment, interferon homologue polypeptides of the present 
invention comprise the following sequence, identified herein as SEQ ID NO:71: 
5 CDLPQTHSLG-Xn-X I2 -RA-X, 5 ^ 
DFG-X 3 8-P-X4o-EEFD-X 4 5-^ 
X67-FSTK-X72-SS-X75-X 76 -W-X 7 ^^ 
I^CV-Xioi-Q-Xicb-V^ 

QRirLYL-X 13 2-E-X, 3 4-KYSPC-X,40-WEVVRAEIMRSFSFSTNLQKRLRRKE, or a 

10 conservatively substituted variation thereof, where X u is N or D; X !2 is R, S, or K; Xi 5 is 
L or M; X }6 is I, M, or V; X 19 is A or G; X 22 is G or R; X 24 is I or T; X 26 is P or H; X 34 is 
H, Y or Q; X 38 is F or L; X40 is Q or R; X 45 is G or S; X46 is N or H; X47 is Q or R; X50 is 
K or R; X51 is A or T; X 55 is S or F; X 56 is V or A; X57 is L or F; X 6 o is M or I; Xe } is I or 
M; X 67 is L or F; X 72 is D or N; X75 is A or V; X 7 6 is A or T; X 78 is E or D; X 79 is Q or E; 

1 5 X 80 is S, R, T, or N; X 83 is E or D; X 85 is F or L; X 86 is S or Y; X 88 is E or G; X 90 is Y, H, 
N; X95 is D, E, or N; X 10 i is I, M, or V; Xi 03 is E or G; X, 05 is G or W; X l0 6 is V or M; 
X 10 7 is E, G, or K; X !08 is E or G; Xiu is V, E, or G; X H 6 is S or P; X\ 2 \ is K or R; X ]24 is 
F or L; X !32 is T, I, or M; X !34 is K or R; and Xuo is A or S; or a fragment of said SEQ ID 
NO:7L As defined above, a conservatively modified variation of the sequence of SEQ ID 

20 NO:71 can include up to a total of about 8 amino acid deletions, insertions^ or conservative 
substitutions in the 166 amino acid polypeptide, excluding the positions designated X in 
SEQ ID NO:71, which correspond to the amino acid explicitly defined. 

As an example, if four conservative substitutions were localized in the 
subsequence corresponding to amino acids 141-166 of SEQ ID NO:71, examples of 

25 conservatively substituted variations of this subsequence, 

WEVVR AEMR SFSFS TNLQK RLRRKE, include: 
WEVVR SEIMR SFS YS TNLQR RLRRKD and 

WELVR AEIVR SFSFS TNLNK RLRKKE, and the like, where the conservative 
substitutions are underlined. 
30 A feature of the invention is an interferon homologue polypeptide 

comprising at least about 20, usually at least about 25, typically at least about 30, 40, 50, 
y 60, 70, 80, 90, or 100 contiguous amino acids of any one of SEQ ID NOS:36-7 1 or SEQ 
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ID NOS:79-85. In other embodiments, the polypeptide typically comprises at least about 
100, 110, 120, 125, 130, 140, 150, 155, 158, 160, 163, 164, or 165 contiguous amino acids 
of any one of SEQ ID NOS:36-70 or SEQ ID NOS:79-85. 

In other embodiments, the interferon homologue polypeptide of the 
invention comprises an amino acid sequence comprising one or more of amino acid, 
residues (Tyr or Gln)34, Gly37, Phe38, Lys71, Ala76, Tyr90, Ilel32, Argl34, Phel52, 
Lysl60, and Glul66, wherein the numbering of the amino acids corresponds to the 
numbering of amino acids in the amino acid sequence of SEQ ID NO:36. In a preferred 
embodiment, the interferon homologue polypeptide comprises an amino acid sequence 
comprising at least 150, 155, or 166 contiguous amino acid residues of any one of SEQ ID 
NOS:36-70, further comprising Lysl60 and Glul66, wherein the numbering of the amino 
acids corresponds to the numbering of amino acids in the amino acid sequence of SEQ ID 
NO:36. Some such polypeptides also exhibit an antiproliferative activity of at least about 
8.3xl0 6 units/milligram in the human Daudi cell line - based assay, or an antiviral activity 
of at about least 2.1xl0 7 units/milligram (mg) in the human WISH cell/EMCV-based 
assay. 

DEFINING POLYPEPTIDES BY IMMIXN OR F ACTIVITY 

Because the polypeptides of the invention provide a variety of new 

polypeptide sequences as compared to other alpha interferon homologues, the 
polypeptides also provide a new structural features which can be recognized, e.g., in 
immunological assays. The generation of antisera which specifically binds the 
polypeptides of the invention, as well as the polypeptides which are bound by such 
antisera, are features of the invention. 

The invention includes interferon-alpha homologue polypeptides that 
specifically bind to or that are specifically immunoreactive with an antibody or antisera 
generated against an immunogen comprising an amino acid sequence selected from one or 
more of SEQ ID NO:36 to SEQ ID NO:70, SEQ ID NO:71, and SEQ ID NO:79 to SEQ 
ID NO:85. To eliminate cross-reactivity with other interferon-alpha polypeptides, e.g., 
known interferon-alpha polypeptides, the antibody or antisera (or antiserum) is subtracted 
with available known alpha interferons, such as those polypeptides encoded by nucleic 
acids represented by GenBank accession numbers J00210 (alpha-D), J00207 (Alpha-A), 
X02958 (Alpha-6), X02956 (Alpha-5), V00533 (alpha-H), V00542 (alpha-14), V00545 
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(IFN-1B), X03125 (alpha-8), X02957 (alpha-16), V00540 (alpha-21), X02955 (alpha-4b), 
V00532 (alpha-C), X02960 (alpha-7), X02961 (alpha-10 pseudogene), R0067 (Gx-1), 
101614, 101787, 107821, M12350 (alpha-F), and M38289, V00549 (alpha-2a), and 108313 
(alpha-Con 1), or any other known interferon-alpha polypeptides (typically referred to as 
5 the "control alpha interferon polypeptides' 1 ). Where the accession number corresponds to 
a nucleic acid, a polypeptide encoded by the nucleic acid is generated and used for 
antibody/antisera subtraction purposes. Where the nucleic acid corresponds to a non- 
coding sequence, e.g., a pseudo gene, an amino acid which corresponds to the reading 
frame of the nucleic acid is generated {e.g., synthetically), or is minimally modified to 

10 include a start codon for recombinant production. 

In one typical format, the immunoassay uses a polyclonal antiserum which 
was raised against one or more polypeptides comprising one or more of the amino acid 
sequences corresponding to one or more of: SEQ ID NO: 36 to SEQ ED NO:70, SEQ ID 
NO:71, and SEQ ID NO:79 to SEQ ID NO:85, or a substantial subsequence thereof (i.e., 

15 at least about 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, or 98% or more of the full 
length sequence provided). The full set of potential polypeptide immunogens derived 
from one or more of SEQ ED NO:36 to SEQ ID NO:70, SEQ ID NO:7, and SEQ ID 
NO:79 to SEQ ED NO:85 are collectively referred to below as "the immunogenic 
polypeptides/' The resulting antisera is optionally selected to have low cross-reactivity 

20 against the control alpha interferon polypeptides and/or other known interferon 

polypeptides and any such cross-reactivity is removed by immunoabsorption with one or 
more of the control alpha interferon polypeptides, prior to use of the polyclonal antiserum 
in the immunoassay. 

In order to produce antisera for use in an immunoassay, one or more of the 

25 immunogenic polypeptides is produced and purified as described herein. For example, 
recombinant protein may be produced in a mammalian cell line. An inbred strain of mice 
(used in this assay because results are more reproducible due to the virtual genetic identity 
of the mice) is immunized with the immunogenic polypeptide(s) in combination with a 
standard adjuvant, such as Freund's adjuvant, and a standard mouse immunization protocol 

30 (see Harlow and Lane (1988) Antibodies, A Laboratory Manual, Cold Spring Harbor 

Publications, New York, for a standard description of antibody generation, immunoassay 
formats and conditions that can be used to determine specific immunoreactivity). 
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ANTIPROLIFERATIVE PROPERTIES OF INTERFER ON HOMOLOGUES 

The effect of interferon homologues on cellular growth was examined in a 
human Daudi cell line - based assay as described in Example 1. Fig. 2 shows the 
antiproliferative activity of exemplary interferon homologues of the invention comprising 
amino acid sequences SEQ ID NO:36 to SEQ ID NO:54, in comparison to control 
interferons, human IFN-alpha 2a and consensus human IFN-alpha (Conl). The graph 
shows the number of Units of activity per milligram (mg) of interferon test sample (Y 
axis) for a set of exemplary interferon alpha homologues, each of which is designated with 
a name (clone name) on the X axis, compared with that of human IFN-alpha 2a and 
consensus human IFN-alpha. These results indicate that compositions comprising an 
interferon-alpha homologue of the present invention can be used in methods to inhibit or 
reduce proliferation of tumor cells, including, but not limited to: human carcinoma cells, 
hematopoietic cancer cells, human leukemia cells, human lymphoma cells, and human 
melanoma cells. Inhibition can be performed in vitro (useful, e.g., in a variety of 
proliferation assays), ex vivo or in vivo (useful, e.g., as a therapeutic or prophylactic 
agent). 

Interferon-alpha homologues of the present invention show diverse activity 
patterns against a variety of cancer cell lines (see, e.g., Example 2). An in vitro cell line 
screen (as described in, e.g., Monks, A. et al. (1991) J. Nat'l Cancer Inst. 83:757-766) was 
used to assay interferon-alpha homologues of the invention for selective growth inhibition 
and/or cell killing of particular cancer cell lines. The human cancer cell lines screened 
{see, e.g., Example 2, Table 3) include leukemias, melanomas, and cancers of the lung, 
colon, brain, central nervous system, ovary, breast, prostate, and kidney. 

Three activity parameters were determined in the cancer cell line screen: 1) 
GI50 ("growth inhibition at 50%"), a measure of growth inhibition activity, is the 
concentration of interferon test sample (IFN alpha homologue or control IFN alpha) at 
which cell growth is inhibited by 50%, as measured by a 50% reduction in the net 
protein/polypeptide increase in the interferon test sample as compared to that observed in 
the control cells (no test sample) at the end of the incubation period; 2) TGI ("total growth 
inhibition") a measure of cytostatic activity, is the concentration of interferon test sample 
at which cell growth of a particular cell line is totally inhibited, wherein the amount of 
cellular protein at the end of the incubation period equals the amount of cellular protein at 
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the beginning of the incubation period ; and 3) LC50, a measure of cytotoxic activity, is 
the concentration of interferon test sample at which a 50% reduction in the measured 
amount of cellular protein at the end of the incubation as compared to that at the beginning 
of the incubation period is observed, indicating a net loss of cells following interferon test 
5 sample addition. Further details of the assay and data analysis procedures are provided in 
Example 2. 

The activity parameters of exemplary interferon-alpha homologue 3DA11 
(SEQ ID NO:40) against a variety of cancer cell lines are shown in Figs. 3A, 3B, and 3C, 
in comparison with the interferon-alpha Conl and human interferon-alpha 2a controls. 
10 With respect to growth inhibition activity, in particular, homologue 3DA1 1 

and control interferon-alpha Conl showed significant activity against most of the cell lines 
tested, with the interferon-alpha Conl exhibiting generally higher activity, and interferon- 
alpha 2a generally exhibiting lower overall activity and in only a subset of the cell lines 
(Fig.3A). 

15 In contrast, in particular, a pronounced difference was observed in the 

cytotoxic and cytostatic activities of homologue 3DA11 in comparison to both interferon- 
Conl and human interferon-alpha 2a controls. In the concentration range tested, 
homologue 3DA1 1 showed significant cytostatic activity against a population of cells of 
eleven of the cell lines, while interferon-Conl showed activity against only a population 

20 of cells of one of the cell lines, against which homologue 3DA1 1 was also active (Fig. 
3B). IFN-alpha 2a, on the other hand, was not active in this assay against any of the 
tested cell lines. Homologue 3DA1 1 thus has a broader cytostatic activity profile than 
consensus human interferon-alpha (Conl) and human interferon-alpha 2a. 

Homologue 3DA1 1 also showed significant cytotoxic activity in 

25 comparison to the interferdn-Conl and human interferon-alpha 2a controls (Fig. 3C). 

Surprisingly, homologue 3DA1 1 displayed cytotoxic activity against a population of cells 
of 8 of the cell lines, whereas neither the interferon-Conl nor the interferon-alpha 2a 
controls exhibited measurable activity against a population of cells of any of the cell lines 
at the concentration range employed in the assay. Thus, homologue 3DA1 1 also has a 

30 broader cytotoxic activity profile than interferon-Conl and human interferon-alpha 2a. 

Figs. 4A-4D illustrate the cytostatic activity (as reflected by the TGI value) 
v of exemplary interferon-alpha homologues of the invention. In each figure, the relative 
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cytostatic activity (expressed as -log TGI) against a population of cells of particular cancer 
cell line is plotted for various interferon-alpha homologues and for the two control 
interferons (interferon-Conl and human interferon-alpha 2a). 

Of the exemplary homologues tested, homologues 1D3 (SEQ ID NO:54) 
and 3DA1 1 (SEQ ID NO:40), but neither of the control interferons, exhibited significant 
cytostatic activity against a population of cells of leukemia cell line RPMI-8226 over the 
concentration range of the assay (Fig. 4A). In this example, the 1D3 and 3DA 1 1 
homologues showed at least about 25-fold higher cytostatic activity against a population 
of the cells (corresponding to a difference in TGI of at least about 1.4 log units) than did 
either of the controls (interferon-Conl or interferon-alpha 2a) against a population of cells 

of the leukemia cell line. 

Homologues 1D3, 2G5 (SEQ ED NO:45), 6CG3 (SEQ ID NO:52) and 
3DA1 1 , but neither of the control interferons, exhibited significant cytostatic activity 
against lung cancer cell line NCI-H23 (Fig. 4B). In this example, the 1D3, 2G5, 6CG3, 
i and 3DA1 1 homologues showed at least about 12-fold higher cytostatic activity a 
population of cells of a lung cancer cell line (corresponding to a difference in TGI of at 
least about 1.1 log units) than either interferon-Conl or interferon-alpha 2a against a 
population of cells of the lung cancer cell line. 

Homologues 1D3, 2G5, and 3DA1 1 , but neither of the control interferons, 
10 showed significant cytostatic activity against a population of cells of renal cancer cell line 
ACHN (Fig. 4C). In this example, the 1D3, 2G5, and 3DA11 homologues showed at least 
about 35-fold higher cytostatic activity a population of cells of said renal cancer cell line 
(corresponding to a difference in TGI of at least about 1.55 log units) than either 
interferon-Conl or interferon-alpha 2a against a population of cells of renal cancer cell 
25 line. 

Homologues 1D3, 2G5, 3DA11, 2CA5 (SEQ ID NO:42) and 2DB11 (SEQ 
ID NO:41), and the interferon-Conl control, but not the interferon alpha-2a control, 
exhibited significant cytostatic activity against a population of cells of an ovarian cancer 
cell line OVCAR-3 (Fig. 4D). In this example, homologue 1D3 showed at least about 2- 
30 fold higher cytostatic activity (corresponding to a difference in TGI of at least about 0.3 
log units) than interferon-Conl, and the 1D3, 2G5, 3DA11, 2CA5, and 2DB11 
- homologues showed at least about 40-fold higher cytostatic activity (corresponding to a 
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difference in TGI of at least about 1.6 log units) than interferon-alpha 2a, against 
respective populations of cells of the ovarian cancer cell line. 

From the exemplary data provided herein, it is apparent that interferon- 
alpha homologues of the invention showed a variety of cytostatic activity profiles, which 
5 differed significantly from those of the interferon-alpha Conl and interferon alpha-2a. 

The present invention includes an interferon-alpha homologue having 
increased cytostatic activity relative to human interferon-alpha 2a or to consensus human 
interferon-alpha, Conl. In various embodiments, the interferon-alpha homologue has at 
least about 2-fold higher cytostatic activity a population of cells of a cancer cell line (i.e., 

10 has a TGI value at least about 2-fold lower) than does human interferon-alpha 2a, or has at 
least 2-fold higher cytostatic activity than interferon-Conl, against a population of cells of 
one or more cancer cell lines selected from the following: a leukemia cell line; a 
melanoma cell line; a lung cancer cell line; a colon cancer cell line; a central nervous 
system (CNS) cancer cell line; an ovarian cancer cell line; a breast cancer cell line; a 

15 prostate cancer cell line; and a renal cancer cell line. 

In other embodiments, the interferon-alpha homologue has at least about 5- 
fold higher cytostatic activity a population of cells of a cancer cell line (i.e., has a TGI 
value at least about 5-fold lower) than does human interferon-alpha 2a, or has at least 
about 5-fold higher cytostatic activity than interferon-Conl, against a population of cells 

20 of one or more cancer cell lines selected from the following: a leukemia cell line; a 
melanoma cell line; a lung cancer cell line; a colon cancer cell line; a central nervous 
system (CNS) cancer cell line; an ovarian cancer cell line; a breast cancer cell line; a 
prostate cancer cell line; and a renal cancer cell line. In other embodiments, the 
interferon-alpha homologue has at least about 10-fold higher cytostatic activity a 

25 population of cells of a cancer cell line (i.e., has a TGI value at least about 10-fold lower) 
than does human interferon-alpha 2a, or has at least about 10-fold higher cytostatic 
activity than interferon-Conl, against a population of cells of one or more cancer cell lines 
selected from the following: a leukemia cell line; a melanoma cell line; a lung cancer cell 
line; a colon cancer cell line; a CNS cancer cell line; an ovarian cancer cell line; a breast 

30 cancer cell line; a prostate cancer cell line; and a renal cancer cell line. 

The invention includes an interferon-alpha homologue having increased 
cytotoxic activity relative to human interferon-alpha 2a or relative to interferon-Conl. In 
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15 



various embodiments, the interferon-alpha homologue has at least about 2-fold higher 
cytotoxic activity (i.e., has an LC50 value at least about 2-fold lower), at least 5-fold 
higher cytotoxic activity, or at least 10-fold higher cytotoxic activity, than human 
interferon-alpha 2a against a population of cells of one or more cancer cell lines selected 

5 from the following: a leukemia cell line; a melanoma cell line; a lung cancer cell line; a 
colon cancer cell line; a CNS cancer cell line; an ovarian cancer cell line; a breast cancer 
cell line; a prostate cancer cell line; and a renal cancer cell line. In other embodiments, the 
interferon-alpha homologue has at least about 2-fold higher cytotoxic activity (i.e., has an 
LC50 value at least about 2-fold lower), at least about 5-fold higher cytotoxic activity, or 

10 at least about 10-fold higher cytotoxic activity, than interferon-Conl, against a population 
of cells of at least one cancer cell line selected from: a leukemia cell line; a melanoma cell 
line; a lung cancer cell line; a colon cancer cell line; a CNS cancer cell line; an ovarian 
cancer cell line; a breast cancer cell line; a prostate cancer cell line; and a renal cancer cell 
line. 

The invention includes an interferon-alpha homologue having increased 
growth inhibition activity relative to human interferon-alpha 2a or to interferon-Con 1 . In 
various embodiments, the interferon-alpha homologue has at least about 2-fold higher 
growth inhibition activity (i.e., has a GI50 value at least about 2-fold lower), at least about 
5-fold higher growth inhibition activity, or at least about 10-fold higher growth inhibition 
20 activity, than human interferon-alpha 2a, against a population of cells of one or more 
cancer cell lines selected from: a leukemia cell line; a melanoma cell line; a lung cancer 
cell line; a colon cancer cell line; a CNS cancer cell line; an ovarian cancer cell line; a 
breast cancer cell line; a prostate cancer cell line; and a renal cancer cell line. In other 
embodiments, the interferon-alpha homologue has at least about 2-fold higher growth 
inhibition activity (i.e., has a GI50 value at least about 2-fold lower), at least about 5-fold 
higher growth inhibition activity, or at least about 10-fold higher growth inhibition 
activity, than interferon-Conl, against at least one cancer cell line selected from the 
following: a leukemia cell line; a melanoma cell line; a lung cancer cell line; a colon 
cancer cell line; a CNS cancer cell line; an ovarian cancer cell line; a breast cancer cell 
30 line; a prostate cancer cell line; and a renal cancer cell line. 

The discovery set forth herein that interferons (such as the interferon-alpha 
* homologues described herein) can be evolved, modified, or recombined to display a 
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variety of activity profiles provides an opportunity for evolving and creating customized 
and specific interferon homologues for the treatment of a variety of specific diseases or 
disease conditions, including, e.g., a variety of cancers or related conditions. For example, 
an interferon homologue of the invention optimized to have increased potency against a 
5 particular target cancer cell type may also be optimized to have (advantageously) reduced 
toxicity towards a non-target cell(s), and thus may produce lower side effects in the 
subject to which the homologue is administered (e.g., patient). 

The present invention further provides an opportunity to optimize 
interferon homologues against tumor cells taken from a subpopulation of subjects (e.g., 

iO mammals or human patients), or even from an individual subject (e.g., mammal or human 
patient), providing therapeutic or prophylactic treatment tailored to the individual subject. 
Optimized interferon homologues of the invention may provide therapeutic or 
prophylactic benefit against cancers or related conditions or other interferon-treatable 
disorders or conditions which are otherwise unresponsive to currently-available interferons 

15 or to other treatment regimes. 

ANTIVIRAL PROPERTIES OF INTERFERON HOMOLOGUES 

The antiviral activity of interferon homologues of the present invention was 
evaluated in a human WISH cell/EMCV assay as described in Example 1. Fig. 2 shows 
the antiviral activity of exemplary interferon homologues of the invention comprising 

20 amino acid sequences SEQ ID NO:36 to SEQ ID NO:54. 

Improved in vitro antiviral activity of exemplary IFN-alpha homologues of 
the invention has been shown to be maintained in vivo in a murine model system. Two 
IFN-alpha homologues of the invention, designated CH2.2 and CH2.3 (SEQ ID NOS:84 
and 85, respectively), were previously shown to have about 206,000-fold and 138,000-fold 

25 improved antiviral activity, respectively, compared to human IFN-alpha 2a in a murine 
cell-based assay, as well as significantly higher activity in the same assay as compared to 
native murine interferons (Chang el al (1999) Nature BiotechnoL 17:793-797). As 
described in Example 3 below, Balb/c mice challenged with a lethal dose of vesicular 
stomatitis virus (VSV) were administered varying doses of IFN-alpha homologues, 

30 designated CH2.2 and CH2.3, native murine interferon Mu-IFN alpha 4, and human IFN- 
alpha 2a. The high in vitro activity correlated well with the observed in vivo activity (Fig. 

5). The CH2.2 and CH2.3 homologues were fully effective in protecting mice from the 
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lethal viral challenge, while the same dosage of the native murine interferon was partially 
effective and the human IFN-alpha 2a was completely ineffective. These results indicate 
that compositions comprising interferon homologues of the present invention can be used 
in methods to inhibit viral replication in subjects infected with viruses including, but not 
limited to: human immunodeficiency virus (HIV), hepatitis C virus (HCV), herpes simplex 
virus (HSV), and hepatitis B virus (HBV). Inhibition can be performed in vitro ( useful, 
e.g., in a variety of antiviral assays), ex vivo (useful e.g., as a therapeutic or prophylactic 
agent in ex vivo methods discussed herein), or in vivo ( useful, e.g., as a therapeutic or 
prophylactic agent in in vivo methods discussed herein). 

INTERFERON HOMOLOGIES TN THE TREA TMENT OF AI FTP IMMUNE AND 
OTHER IMMT TNF.-RELATF D DISORDERS 

Compositions of the present invention can be used to therapeutically or 
prophylactically treat and thereby alleviate a variety of immune system-related disorders 
characterized by hyper- or hypo-active immune system function or other features. Such 
disorders include hyperallergenicity and autoimmune disorders, such as multiple sclerosis, 
type I (insulin dependent) diabetes mellitus, lupus erythematosus, amyotrophic lateral 
sclerosis, Crohn's disease, rheumatoid arthritis, stomatitis, asthma, allergies, psoriasis and 
the like. 

THERAPEUTIC AND PROPHYLACTIC COM POSITIONS 

Therapeutic or prophylactic compositions comprising one or more 
interferon homologue polypeptides or nucleic acids of the invention are tested in 
appropriate in vitro, ex vivo, and in vivo animal models of disease, to confirm efficacy, 
tissue metabolism, and to estimate. dosages, according to methods well known in the art. 
In particular, dosages can be determined by activity comparison of the alpha interferon 
homologues to existing alpha interferon therapeutics or prophylactics, i.e., in a relevant 
assay. In one aspect, the invention provides methods comprising administering one or 
more interferon homologue nucleotides or polypeptides of the invention (or fragments 
thereof) described above to a mammal, including, e.g., a human, primate, mouse, pig, cow, 
goat, rabbit, rat, guinea pig, hamster, horse, sheep; or a non-mammalian vertebrate such as 
a bird (e.g., a chicken or duck) or a fish, or invertebrate, as described in greater detail 
v below. Such compositions typically comprise one or more interferon homologue 
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In the therapeutic and prophylactic treatment methods of the invention 
described herein, an effective amount of an interferon-alpha nucleic acid (e.g., DNA or 
mRNA) of the invention (e.g., nucleic acid dosage) will generally be in the range of, e.g., 
from about 0.05 microgram/kilogram (kg) to about 50 mg/kg, usually about 0.005-5 
5 mg/kg. However, as will be understood, the effective amount of the nucleic acid (e.g., 
nucleic acid dosage) and/or polpeptide (e.g., polypeptide dosage) will vary in a manner 
apparent to those of ordinary skill in the art according to a number of factors, including the 
activity or potency of the polypeptide, the activity or potency of any nucleic acid construct 
(e.g., vector, promoter, expression system) to be administered, the disease or condition 
10 (e.g., particular cancer) to be treated, and the subject to which or whom the nucleic acid is 
delivered. 

For delivery of some polypeptides, e.g., by delivering nucleic acids 
encoding such polypeptides, for example, adequate levels of translation and/or expression 
are achieved with a nucleic acid dosage of, e.g., about 0.005mg/kg to about 5 mg/kg. 
15 Dosages for other polypeptides (and nucleic acids encoding them) having a known 

biological activity can be readily determined by those of skill in the art according to the 
factors noted above. Dosages used for other known interferon-alphas for particular 
diseases provide guidelines for determining dosage and treatment regimen for a nucleic 
acid or polypeptide of the invention. An effective amount of an interferon-alpha 
20 homologue polypeptide may be in the range of from about 1 microgram to about 1 
milligram, and more typically from about 1 microgram to about 100 micrograms. 

A composition for use in therapeutic and prophylactic treatment methods of 
the invention described herein may comprise, e.g., a concentration of an interferon-alpha 
homologue nucleic acid (e.g., DNA or mRNA) of the invention of from about 0.1 
25 microgram/milliliter (ml) to about 20 mg/ml and a pharmaceutically acceptable carrier 
(e.g., aqueous carrier). 

A composition for use in therapeutic and prophylactic treatment methods of 
the invention described herein may comprise, e.g., a concentration of an interferon-alpha 
homologue polypeptide of the invention in an amount as described above and herein and a 
30 pharmaceutically acceptable carrier (e.g., aqueous carrier). 

In determining the effective amount of the vector, cell type, or formulation 
v to be administered in the treatment or prophylaxis of cancers or viral diseases, the 
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15 



physician evaluates circulating plasma levels, vector/cell/formulation/ interferon 
homologue toxicities, progression of the disease, and the production of anti- 
vector/interferon homologue antibodies. 

The dose administered, e.g., to a 70 kilogram patient will be in the range 
5 equivalent to dosages of currently-used interferon-alpha therapeutic or prophylactic 

proteins, and doses of vectors or cells which produce interferon homologue sequences are 
calculated to yield an equivalent amount of interferon homologue nucleic acid or 
expressed protein. The vectors of this invention can supplement treatment of cancers and 
virally-mediated conditions by any known conventional therapy, including cytotoxic 
10 agents, nucleotide analogues (e.g., when used for treatment of HIV infection), biologic 

response modifiers, and the like. 

For administration, interferon homologues and transduced cells of the 
present invention can be administered at a rate determined by the LD-50 of the interferon 
homologue polypeptide or nucleic acid, vector, or transduced cell type, and the side- 
effects of the interferon homologue polypeptides or nucleic acids, vector or cell type at 
various concentrations, as applied to the mass and overall health of the patient. 
Administration can be accomplished via single or divided doses. 

For introduction of recombinant alpha-interferon nucleic acid transduced 
cells into a subject (e.g., patient), blood samples are obtained prior to infusion, and saved 
for analysis. Between 1 X 10 6 and 1 X 10 12 transduced cells are infused intravenously 
over 60- 200 minutes. Vital signs and oxygen saturation by pulse oximetry are closely 
monitored. Blood samples are obtained 5 minutes and 1 hour following infusion and 
saved for subsequent analysis. Leukopheresis, transduction and reinfusion are optionally 
repeated every 2 to 3 months for a total of 4 to 6 treatments in a one year period. After the 
25 first treatment, infusions can be performed on a outpatient basis at the discretion of the 
clinician. If the reinfusion is given as an outpatient, the participant is monitored for at 
least 4, and preferably 8 hours following the therapy. Transduced cells are prepared for 
reinfusion according to established methods. See Abrahamsen et al. (1991) J. Clin. 
Apheresis 6:48-53; Carter et al. (1988) J. Clin. Arpheresis 4:113-1 17; Aebersold et al. 
30 (1988), J. Immunol. Methods 1 12:1-7; Muul et al. (1987) J. Immunol. Methods 101:171- 
181 and Carter et al. (1987) Transfusion 27:362-365. After a period of about 2-4 weeks in 
* culture, the cells should number between 1 X 10 6 and 1 X 10' 2 . In this regard, the growth 
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characteristics of cells vary from patient to patient and from cell type to cell type. About 
72 hours prior to reinfusion of the transduced cells, an aliquot is taken for analysis of 
phenotype, and percentage of cells expressing the therapeutic or prophylactic agent. 

If a subject (e.g., patient) undergoing infusion of a vector or transduced cell 

5 or protein formulation develops fevers, chills, or muscle aches, he/she receives the 

appropriate dose of aspirin, ibuprofen, acetaminophen or other pain/fever controlling drug. 
Subjects (e.g., patients) who experience reactions to the infusion such as fever, muscle . 
aches, and chills are premedicated 30 minutes prior to the future infusions with either 
aspirin, acetaminophen, or, e.g., diphenhydramine. Meperidine is used for more severe 

10 chills and muscle aches that do not quickly respond to antipyretics and antihistamines. 
Cell infusion is slowed or discontinued depending upon the severity of the reaction. 

THERAPEUTIC AND PROPHYLACTIC TREATMENT METHODS 

The present invention also includes methods of therapeutically or 
prophylactically treating a disease or disorder by administering in vivo or ex vivo one or 

15 more nucleic acids or polypeptides of the invention described above (or compositions 

comprising a pharmaceutically acceptable excipient and one or more such nucleic acids or 
polypeptides) to a subject, including, e.g., a mammal, including, e.g., a human, primate, 
mouse, pig, cow, goat, rabbit, rat, guinea pig, hamster, horse, sheep; or a non-mammalian 
vertebrate such as a bird (e.g., a chicken or duck) or a fish, or invertebrate. 

20 In one aspect of the invention, in ex vivo methods, one or more cells or a 

population of cells of interest of the subject (e.g., tumor cells, tumor tissue sample, organ 
cells, blood cells, cells of the skin, lung, heart, muscle, brain, mucosae, liver, intestine, 
spleen, stomach, lymphatic system, cervix, vagina, prostate, mouth, tongue, etc.) are 
obtained or removed from the subject and contacted with an amount of a polypeptide of 

25 the invention that is effective in prophylactically or therapeutically treating the disease, 
disorder, or other condition. The contacted cells are then returned or delivered to the 
subject to the site from which they were obtained or to another site (e.g., including those 
defined above) of interest in the subject to be treated. If desired, the contacted cells may 
be grafted onto a tissue, organ, or system site (including all described above) of interest in 

30 the subject using standard and well-known grafting techniques or, e.g., delivered to the 
blood or lymph system using standard delivery or transfusion techniques. 
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The invention also provides in vivo methods in which one or more cells or a 
population of cells of interest of the subject are contacted directly or indirectly with an 
amount of a polypeptide of the invention effective in prophylactically or therapeutically 
treating the disease, disorder, or other condition. In direct contact/administration formats, 
the polypeptide is typically administered or transferred directly to the cells to be treated or 
to the tissue site of interest (e.g., tumor cells, tumor tissue sample, organ cells, blood cells, 
cells of the skin, lung, heart, muscle, brain, mucosae, liver, intestine, spleen, stomach, 
lymphatic system, cervix, vagina, prostate, mouth, tongue, etc.) by any of a variety of 
formats, including topical administration, injection (e.g., by using a needle or syringe), or 
vaccine or gene gun delivery, pushing into a tissue, organ, or skin site. The polypeptide 
can be delivered, for example, intramuscularly, intradermal^, subdermally, 
subcutaneously, orally, intraperitoneally, intrathecal^, intravenously, or placed within a 
cavity of the body (including, e.g., during surgery), or by inhalation or vaginal or rectal 
administration. 

In in vivo indirect contact/administration formats, the polypeptide is 
. typically administered or transferred indirectly to the cells to be treated or to the tissue site 
of interest, including those described above (such as, e.g., skin cells, organ systems, 
lymphatic system, or blood cell system, etc.), by contacting or administering the 
polypeptide of the invention directly to one or more cells or population of cells from 
which treatment can be facilitated. For example, tumor cells within the body of the 
subject can be treated by contacting cells of the blood or lymphatic system, skin, or an 
organ with a sufficient amount of the polypeptide such that delivery of the polypeptide to 
the site of interest (e.g., tissue, organ, or cells of interest or blood or lymphatic system 
within the body) occurs and effective prophylactic or therapeutic treatment results. Such 
contact, administration, or transfer is typically made by using one or more of the routes or 
modes of administration described above. 

In another aspect, the invention provides ex vivo methods in which one or 
more cells of interest or a population of cells of interest of the subject (e.g., tumor cells, 
tumor tissue sample, organ cells, blood cells, cells of the skin, lung, heart, muscle, brain, 
mucosae, liver, intestine, spleen, stomach, lymphatic system, cervix, vagina, prostate, 
mouth, tongue, etc.) are obtained or removed from the subject and transformed by 
* contacting said one or more cells or population of cells with a polynucleotide construct 
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comprising a target nucleic acid sequence of the invention that encodes a biologically 
active polypeptide of interest (e.g., a polypeptide of the invention) that is effective in 
prophylaclically or therapeutically treating the disease, disorder, or other condition. The 
one or more cells or population of cells is contacted with a sufficient amount of the 
5 polynucleotide construct and a promoter controlling expression of said nucleic acid 

sequence such that uptake of the polynucleotide construct (and promoter) into the cell(s) 
occurs and sufficient expression of the target nucleic acid sequence of the invention results 
to produce an amount of the biologically active polypeptide effective to prophylactically 
or therapeutically treat the disease, disorder, or condition. The polynucleotide construct 
10 may include a promoter sequence (e.g., CMV promoter sequence) that controls expression 
of the nucleic acid sequence of the invention and/or, if desired, one or more additional 
nucleotide sequences encoding at least one or more of another polypeptide of the 
invention, a cytokine, adjuvant, or co-stimulatory molecule, or other polypeptide of 
interest. 

15 Following transfection, the transformed cells are returned, delivered, or 

transferred to the subject to the tissue site or system from which they were obtained or to 
another site (e.g., tumor cells, tumor tissue sample, organ cells, blood cells, cells of the 
skin, lung, heart, muscle, brain, mucosae, liver, intestine, spleen, stomach, lymphatic 
system, cervix, vagina, prostate, mouth, tongue, etc.) to be treated in the subject. If 

20 desired, the cells may be grafted onto a tissue, skin, organ, or body system of interest in 
the subject using standard and well-known grafting techniques or delivered to the blood or 
lymphatic system using standard delivery or transfusion techniques. Such delivery, 
administration, or transfer of transformed cells is typically made by using one or more of 
the routes or modes of administration described above. Expression of the target nucleic 

25 acid occurs naturally or can be induced (as described in greater detail below) and an 

amount of the encoded polypeptide is expressed sufficient and effective to treat the disease 
or condition at the site or tissue system. 

In another aspect, the invention provides in vivo methods in which one or 
more cells of interest or a population of cells of the subject (e.g., including those cells and 

30 cells systems and subjects described above) are transformed in the body of the subject by 
contacting the cell(s) or population of cells with (or administering or transferring to the 
v cell(s) or population of cells using one or more of the routes or modes of administration 
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described above)* polynucleotide construct comprising a nucleic acid sequence of the 
invention that encodes a biologically active polypeptide of interest (e.g., a polypeptide of 
the invention) that is effective in prophylactically or therapeutically treating the disease, 

di sorder, or other condition. 

The polynucleotide construct can be directly administered or transferred to 
cell(s) suffering from the disease or disorder (e.g., by direct contact using one or more of 
the routes or modes of administration described above). Alternatively, the polynucleotide 
construct can be indirectly administered or transferred to cell(s) suffering from the disease 
or disorder by first directly contacting non-diseased cell(s) or other diseased cells using 
one or more of the routes or modes of administration described above with a sufficient 
amount of the polynucleotide construct comprising the nucleic acid sequence encoding the 
biologically active polypeptide-, and a promoter controlling expression of the nucleic acid 
sequence, such that uptake of the polynucleotide construct (and promoter) into the cell(s) 
occurs and sufficient expression of the nucleic acid sequence of the invention results to 
produce an amount of the biologically active polypeptide effective to prophylactically or 
therapeutically treat the disease or disorder, and whereby the polynucleotide construct or 
the resulting expressed polypeptide is transferred naturally or automatically from the 
initial delivery site, system, tissue or organ of the subject's body to the diseased site, 
tissue, organ or system of the subject's body (e.g., via the blood or lymphatic system). 
Expression of the target nucleic acid occurs naturally or can be induced (as described in 
greater detail below) such that an amount of the encoded polypeptide is expressed 
sufficient and effective to treat the disease or condition at the site or tissue system. The 
polynucleotide construct may include a promoter sequence (e.g., CMV promoter 
sequence) that controls expression of the nucleic acid sequence and/or, if desired, one or 
more additional nucleotide sequences encoding at least one or more of another polypeptide 
of the invention, a cytokine, adjuvant, or co-stimulatory molecule, or other polypeptide of 
interest. 

In each of the in vivo and ex vivo treatment methods as described above, a 
composition comprising an excipient and the polypeptide or nucleic acid of the invention 
can be administered or delivered. In one aspect, a composition comprising a 
pharmaceuticals-acceptable excipient and a polypeptide or nucleic acid of the invention is 
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administered or delivered to the subject as described above in an amount effective to treat 
the disease or disorder. 

In another aspect, in each in vivo and ex vivo treatment method described 
above, the amount of polynucleotide administered to the cell(s) or subject can be an 
5 amount sufficient that uptake of said polynucleotide into one or more cells of the subject 
occurs and sufficient expression of said nucleic acid sequence results to produce an 
amount of a biologically active polypeptide effective to enhance an immune response in. 
the subject, including an immune response induced by an immunogen (e.g., antigen). In 
another aspect, for each such method, the amount of polypeptide administered to cell(s) or 

10 subject can be an amount sufficient to enhance an immune response in the subject, 
including that induced by an immunogen (e.g., antigen). 

In yet another aspect, in an in vivo or in vivo treatment method in which a 
polynucleotide construct (or composition comprising a polynucleotide construct) is used to 
deliver a physiologically active polypeptide to a subject, the expression of the 

15 polynucleotide construct can be induced by using an inducible on- and off-gene expression 
system. Examples of such on- and off-gene expression systems include the Tet-On™ 
Gene Expression System andTet-Off™ Gene Expression System (see, e.g., Clontech 
Catalog 2000, pg. 110-111 for a detailed description of each such system), respectively. 
Other controllable or inducible on- and off-gene expression systems are known to those of 

20 ordinary skill in the art. With such system, expression of the target nucleic of the 

polynucleotide construct can be regulated in a precise, reversible, and quantitative manner. 
Gene expression of the target nucleic acid can be induced, for example, after the stable 
transfected cells containing the polynucleotide construct comprising the target nucleic acid 
are delivered or transferred to or made to contact the tissue site, organ or system of 

25 interest. Such systems are of particular benefit in treatment methods and formats in which 
it is advantageous to delay or precisely control expression of the target nucleic acid (e.g., 
to allow time for completion of surgery and/or healing following surgery; to allow time for 
the polynucleotide construct comprising the target nucleic acid to reach the site, cells, 
system, or tissue to be treated; to allow time for the graft containing cells transformed with 

30 the construct to become incorporated into the tissue or organ onto or into which it has been 
spliced or attached, etc.) 
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INTEGRATED SYSTEMS 

The present invention provides computers, computer readable media and 
integrated systems comprising character strings corresponding to the sequence information 
herein for the polypeptides and nucleic acids herein, including, e.g., those sequences listed 
5 herein and the various silent substitutions and conservative substitutions thereof. 

Various methods and genetic algorithms (GOs) known in the art can be 
used to detect homology or similarity between different character strings, or can be used to 
perform other desirable functions such as to control output files, provide the basis for 
making presentations of information including the sequences and the like. Examples 

10 include BLAST, discussed supra. 

Thus, different types of homology and similarity of various stringency and 
length can be detected and recognized in the integrated systems herein. For example, 
many homology determination methods have been designed for comparative analysis of 
sequences of biopolymers, for spell-checking in word processing, and for data retrieval 
15 from various databases. With an understanding of double-helix pair-wise complement 
interactions among 4 principal nucleobases in natural polynucleotides, models that 
simulate annealing of complementary homologous polynucleotide strings can also be used 
as a foundation of sequence alignment or other operations typically performed on the 
character strings corresponding to the sequences herein (e.g., word-processing 
20 manipulations, construction of figures comprising sequence or subsequence character 
strings, output tables, etc.). An example of a software package with GOs for calculating 
sequence similarity or homology is BLAST, which can be adapted to the present invention 
by inputting character strings corresponding to the sequences herein. 

Similarly, standard desktop applications such as word processing software 
25 (e.g., Microsoft Word™ or Corel WordPerfect™) and database software (e.g., spreadsheet 
software such as Microsoft Excel™, Corel Quattro Pro™, or database programs such as 
Microsoft Access™ or Paradox™) can be adapted to the present invention by inputting a 
character string corresponding to the interferon alpha homologues of the invention (either 
nucleic acids or proteins, or both). For example, the integrated systems can include the 
30 foregoing software having the appropriate character string information, e.g., used in 
conjunction with anser interface (e.g., a GUI in a standard operating system such as a 
N Windows,,Macintosh or LINUX system) to manipulate strings of characters. As noted, 
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specialized alignment programs such as BLAST can also be incorporated into the systems 
of the invention for alignment of nucleic acids or proteins (or corresponding character 
strings). 

Integrated systems for analysis in the present invention typically include a 
5 digital computer with GO software for aligning sequences, as well as data sets entered into 
the software system comprising any of the sequences herein. The computer can be, e.g., a 
PC (Intel x86 or Pentium chip- compatible DOS™, OS2™ WINDOWS™ WINDOWS 
NT™, WINDOWS95™, WINDOWS98™ LINUX based machine, a MACINTOSH™, 
Power PC, or a UNIX based (e.g., SUN™ work station) machine) or other commercially 

10 common computer which is known to one of skill. Software for aligning or otherwise 
manipulating sequences is available, or can easily be constructed by one of skill using a 
standard programming language such as Visualbasic, Fortran, Basic, Java, or the like. 

Any controller or computer optionally includes a monitor which is often a 
cathode ray tube ("CRT") display, a flat panel display (e.g., active matrix liquid crystal 

15 display, liquid crystal display), or others. Computer circuitry is often placed in a box 
which includes numerous integrated circuit chips, such as a microprocessor, memory, 
interface circuits, and others. The box also optionally includes a hard disk drive, a floppy 
disk drive, a high capacity removable drive such as a writeable CD-ROM, and other 
common peripheral elements. Inputting devices such as a keyboard or mouse optionally , 

20 provide for input from a user and for user selection of sequences to be compared or 
otherwise manipulated in the relevant computer system. 

The computer typically includes appropriate software for receiving user 
instructions, either in the form of user input into a set parameter fields, e.g., in a GUI, or in 
the form of preprogrammed instructions, e.g., preprogrammed for a variety of different 

25 specific operations. The software then converts these instructions to appropriate language 
for instructing the operation of the fluid direction and transport controller to carry out the 
desired operation. 

The software can also include output elements for controlling nucleic acid 
synthesis (e.g., based upon a sequence or an alignment of a sequences herein) or other 
30 operations which occur downstream from an alignment or other operation performed using 
a character string corresponding to a sequence herein. 

V ' - 

.102 



PCT/US00/27781 

WO 01/25438 

I„ one embodiment, .he invention provides an integrated system 
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displaying an alignment of each of the selecteo 
30 character string and/or displaying the list. 



103 



PCT/US00/27781 

\V0 01/25438 

fflS ,, present invention provides lots embodying the 

— ln an addt.ional aspect. *e pres m 

apparatus component as descnbed herem, herein 

and ,or for using the compositions herem U ^ a , pha 

^.Zlhereof.eeU.veetor.etc.onhe 

, mention) or components (tnter ton P ^ ^ ^ ^ or 

— — * e *^ ^^componen.soreo.posnions.and,) 
more aspects of the mvenl.on, mcludmg 

packaging materials. the prese m invention provides for the use of any ^ 

In a further aspect, the presen ^ ^ ^ any mc(hod 

- ====== 



herein. 

EXAMPLES 



20 



25 



EXAMPLES 
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hour s as above. Medium was «^«" „ ofl :50 dflnflon in med.um 

^pbare-bufleredsaflneCPBS, ^"^V-* — * ^ J n 
was added Co the wefls and ^ as abo ve. Wefls were washed 

0,* in PBS) was added and mcuba, fo ^ ^ ^ _ added . 

PBS, and .00 pf/wefl of a so.uuon of SO A ^ ^ 

Kg . 2 shows .he ^ wilh mrerferon a,pha-2a and 

mlerf eron homologues of .he invenhon, m co P ' ^ per digram of 

30 Lron-afphacon, ^J^J^ ^ homofo.es, e»ch - - - 

„ ( v axis) for a set of exempt j 
homologue (Y axis) 

«l with a W«i the X axis. 

105 



15 



20 



homologue^—/- 

designated with a W' on the X ax.s. 
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J^^ceU line screen (as descnbed «. . « 
Cfl'icfir 83:757-766 (hereinafter Wj- ^ ^ by 

l*!^^^ .0 assay tn.erferon-alpha homologues of 

referenc e in its entirety for aH P"^^ mngo( 
the invention for se.ecrrve grow* .nhrbnron an^ ^ ^ a „ d 
„ ne , The 60 human cancer eel. hnes use ( ^ ^ ^ renal 

cancers of .he lung, co,on, brain, ovary, reas, P ^ outlined 

Table 3 
Human^tcer^e^^ 

^^^^^^ 

h „urs (h) a, 37 degrees C poor ro a dmon ° ^ ^ ^ fee „ erc foed ,„ 

ft. invenrion or conrro. interferons). After ^ ^ ^ for 

sjlu with trichloroacetic acid (TCA), to pro ^ ^ jmerfet0 „ 

each ceU Hoe a, the time of test sample add..K» ^ ^ ^ ^ ^ 
s amp, S (aff,nirypunf,edfromCHOce s Penratan.) 

Prions ranging from 10"«> 10r" MM; .. 

106 



Breast cancer 
Melanoma 



15 



20 



10 



PCT/US00/27W 

WO 01/25438 additional 6 

sampl e (con.ro, ^ f ^ L^on penod in *• ^ tesl saro p,e 

concentrat.ons of mien ^ ^ ^.^ments we 

at the five concentration lew, j ^ ^ ^ 

G150. or grow as ^ed by a 

nel ^cin/poiypepfioe rncre^ J ^ ^ «*— ° 3A. 

„•« totally inhibit, vnerem*' am ^ningof 
- incubation pen^ T ^ ^ con centrat, " » « ^ ^ 

h Lured amount of cellular proretn aUb , wt 

redu c„on in .be nre- rf <he incobalioI1 peno « ^ ^ 

spared » ma. at <he*S addili „„. L C50 >s 

concentration of tests 



15 



20 



25 



30 

concentration or«— 
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lf for a parricu.ar « sample, an effect was no, achieved or was exceeded 

iMi the value for .hat parameter was expressed as greater or 
a, the concentration range tested, the value tor in p 

less than the maximum or minimum concentration tested. 

Biotechnol. 17:793-797. Interferon-alpha h0m °'°^ UeS ^^J*^^g isolated. The 
amivira, activity than human interferon-a.pha 2a agam . ^ 

(Chang e, al, supraY Recurstve se,uence recombtn ^ 
inl e rf erou-a,pha gene fragments ,0 produce nove, tnterfe * ^ ^ ,„ 

the distantly related murine spec.es. detenn ine if .he high 

A dose-response study in mice was performed lo determ 

and 85. respec.ive.y), were used in .his ^ <*" ° ^ „ uman 

inlerf „on-alpha 2a a „ liviral assay .Chang e, of., 

mous e "7^^^ rece , ved subcul a„eous doses of either phosphate 

buffered saline (PBS), mterteron p ^ in dai w subcutaneous doses of 

• tpm ilnha 4 or human interferon-alpha 2a, in aauy 
CH2.3, munne JPN-alpha 4 o ^ ^ % ^ ^ were 

2, 10, or 50 pg (total volume of 50 pi) for $ ^ 

exposedtoale.haHn.ranasaldose(.en..mes.heLC50)ofves,c 

Bg. 5 shows than nat . ye munne 

homologues, CH2.2 and CH2.3, were as effecuve 
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• ftomVSV. MlheconceMtauons.es.ed, 

, fot 

we.. w,.h .he — bee „ descnbed „ some de,a for 

wh „e .he fo,ego,ng .nven.,0 ^ jn ^ a „ from . 

„f Can" and understanding. ,. wdl be clear ^ ^ 

Sequence 
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AGACATC 



rr AATCTCTCCTTTCTCCTGCCTGAAGGAC 
.GGAGTTTGATGGCAACCAGTTC 
[•CCATGAGATGATGCAGCAGACC 



CAGAAGGCTCAAGCCATCTCTGTCCT._ cTG ^ 



TTCAATCTCTTCAGCACAAAGAACTCA' 



SEQIDNO:4 Uvm 



TGGTAACAGGAGGGCCTTGATG 
CTTTCTCCTGCCTGAAGGAC 



^QATTAAGGAGGAAGGAA 
TGTGATCTGCCTCAGACCCACAGCCT 

CTCCTGGCACAAATGGGAAGAATCTCTC^ aaCCAGTTC 

^GftTTAAGGAGGAAGGAA ^GGAGGG CCTTGGTA 

; ^tg!^^^ 

CTCCTGGCACAAATGGGAAGAATCTCTC^CTTTC 
AGATATGATTTCGGATTCCCCCAGGAGG^ 
CAGAAGGCTCAAGCCATCTCTGTC^ 
TTCAATCTCTTCAGCAC^ 

CTCCTAGAAAAATTTTCCACTGAACTTTACCA^ CCCTGATG 
GAAGCCTGCGTGATACAGGAG^GTTGG^GG^TCG^A^GA^^^^ ^^^^ 

AATGAGGACTCCATCCTGGCTG^ 



AGAGCAGAAATCATGAGAT^ 
IGATTAAGGAGGAAGGAA 

TGTGATCTi 



icCTCAGACCCACAGCCTTGGT. 



AACAGGAGGGCCTTGATG 



CTCCTGGCACAAATGC^^- — - GTTTG ATGGCAACCAGTTC 
AGATATGATTTCGGATTCCCCCAGGAGGAG^ 

CAGAAGGCTCAAGCCATCTCTGTCCTCCATGAGA^ 



2CA5 



VCAAATGGGAAGAATCTCTCCTTTCTCCTGCCTGAAGGAC 

TTTCGGA' 
TCAAGCC. 

CTCCTAGAAAAATTTTCCACTG^^ 
A?A™^GAGJ^ 

TGTGATCTGCCTCAGACCCACAGCCT TCCTGCC TGAAGGAC 

ctcctggcacmatgggacgmtctctcctt ^ 

AGACAAGACTTTGGATTCCC^ 

CAGAAGGCTCAAGCCATCTCTGTCCl^ GGGAACAGA GC 
TTCAATCTCTTCAGCACAAAGAACTCA T C rGC iuc 

CTC 



PTAGAAAAATTTTCCACTGAA 1 



CTCTACCAGC AHCTGAATGACCTG 
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^TTGGGGTGG 



AAGAGACCCC 



CCTGATG 



agagcagaaatca^ag^atct 



2G6 




3AH7 



AGACAtGACTWGRWCCC^ TCC TCCATGAGATC*TC rgc 

GWGCCTGCGTOAWC^ ^ GRA ^C^C^ ^ 
^TGTGGACCCCOTCCTW, RCAG cCCTTGTGCC^^ r _ rIiRAAR 
^ ctatcTC ,«G^G^ tttctctttttcaa c^ 



3TCCTGGCAC 



AGAGATGAC^°^ CTCTC CTCCA^— GAAC AGAGC 
™ AnCCTCAAGCCA iu rprnp ATCTGCTG^ i * rrnRTvCTG 



CCCAGGAGGA 



gtttgatagc 



TGAGATGAT' 



CCAGCAGACC 



^rTAGAAAAATTTTCCACT^^^^ 



: aaaggattcat 



GAATGAACTG 



CTCCTAG 




2G5 



TTCAATC^TTCAGCACAAAG t ACCAGCAGCTGAA 



2BAB 



feG^TG^^^ TCTC C^C^CCJ c 



;TCCTGGCAC 



^TGGGACG 



caggaggag 



tttgatggc 



CCAGCAGACC 




gaagcctgcgtga^-^ 

AATGTGGACTCC-— GAAATAC AGCC 



AGATTAAGGAGGAA^ 
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SEQIDNO.12 



1F3 



-^^ rTTG GT"^GG^SGGOTTGATA 

CTCCTGGGACAAATGGGAAGAATCTCTCAT GCAAC CAGTTC 

AGACATGACTTTGGATTCCCC^C^^^^^^ ^Q^rpQCAGCAGACC 
^^GGCTCAAGCCATCTCTCTCW^TC ATGA6AGG 



SEQTDNO-.16 



2F8 



^^CACAAATGGGAAG^TCTCCCC^ ^ ccftGTr c 

^GAGGACTCCATCCTGGCTCTGAAGAAATACT GGTrGTC 

^TC^ACAAATC^AAGAATCTCTCCTTTC^ ^ cct ^C 

AGACATGACTTTGGATTACCCCAGGAGGAGT CAGCAGA CC 

CAGAAGGCTCAAGCCATCTCTGTCCTCCATG GATGAGA CC 

WAATCTCTTCAGCACAAAGAAC^TCTG TOAATAA CCTG 

cSgcacaaatgggac^ 

AGATATGATTTCGGATTCCCCCAGfaA TCAGATGAT GCAGCAGACC 
112 
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SEQIDNO:21 


1A1 


AGATTAAGGAGGAAGGAA 

TGTGATCTGCCTCAGACCCACAGCCTTGGTAACAGGAGGGCCTTGATA 

CTCCTGGCACAAATGGGAAGAATCTCTCATTTCTCCTGCCTGAAGGAC 

AGATATGATTTCGGATTCCCCCAGGAGGTGTTTGATGGCAACCAGTTC i 

CAGAAGGCCCAAGCCATCTCTGCCTTCCATGAGATGATGCAGCAGACC 

TTCAATCTCTTCAGCACAGAGGACTCATCTGCTGCTTGGGAACAGAGC 

_,^ irr ,_ 7v 7v nmmmm/^pAPTra 7A PTTP A fp AHP A APTG AATGACCTG 

CTCCTAGAAAAATT 1 TLLAL 1 bAAL l l LALLAULnn^ x vjnn x ^^^^ ^ ^ 
GAAGCCTGTGTGATACAGGAGGTTGGGGTGGAAGAGACTCCCCTGATG 
AATGAGGACTCCATCCTGGCTGTGAGGAAATACTTTCAAAGAATCACT 
CTTTATCTAATGGAGAAGAAATACAGCCCTTGTGCCTGGGAGGTTGTC | 
AGAGCAGAAATCATGAGATCTTTCTCTTTTTCAACAAACTTGCAAAAA 

AGATTAAGGAGGAAGGAA 


SEQ ID NO:22 


ID 10 


TGTGATCTGCCTCAGACCCACAGCCTTGGTAACAGGAGGGCCTTGATA 
CTCCTGGCACAAATGGGAAGAATCTCTCATTTCTCCTGCCTGAAGGAC 
AGACATGATTTCGGATTCCCCCAGGAGGAGTTTGATGGCCACCAGTTC 
CAGAAGACTCAAGCCATCTCTGTCCTCCATGAGATGATCCAGCAGACC 
TTCAATCTCTTCAGCACAAAGGACTCATCTGCTGCTTGGGAACAGAGC ± 

« m /i/imnn» tv tv tv 7v mmmmo/*^ tv om/^» a A r ,r P r T ir P TVPr 1 A C2C A A PTC AATGACCTG 

CTCCTAGAAAAATTT I LL AL I LjAAL ill AoUrir^. i KDt^n. ± A w [ 

GAAGCATGTGTGATACAGGAGGTTGGGGTGGAAGAGACTCCCCTGATG 

AATGAGGACTCCATCCTGGCTGTGAAGAAATACTTCCAAAGAATCACT 

CTTTATCTGATGGAGAAGAAATACAGCCCTTGTGCCTGGGAGGTTGTC 

AGAGCAGAAATCATGAGATCTTTCTCTTTTTCAACAAACTTGCAAAAA 

AGATTAAGGAGGAAGGAA J 


SEQ ID NO:23 


1F6 


TGTGATCTGCCTCAGACCCACAGCCTTGGTAACAGGAGGACTTTGATG | 
ATAATGGCACAAATGGGAAGAATCTCTCCTTTCTCCTGCCTGAAGGAC 
AGACATGACTTTGGATTTCCCCAGGAGGAGTTTGATGGCAACCAGTTC 
CAGAAGGCTCAAGCCATCTCTGTCCTCCATGAGATGATCCAGCAGACC 
TTCAATCTCTTCAGCACAAAGGACTCATCTGCTACTTGGGAACAGAGC j 

^ — , tv tv tv tv tv mrnmrnnpAOmpA anmmA App A np A (^CTC? AATGACCTG 1 

CTCCTAGAAAAATTT 1 CL AL 1 bML 1 1 a/\uu/\*ju/^vj^ j. ± ^r-x^v- x w 
GAAGCCTGCGTGATACAGGAGGCTGGGGTGGAAGAGACTCCCCTGATG 
AATGTGGACTCCATCCTGGCTGTGAAGAAATACTTCCAAAGAATCACT 
CTTTATCTAACAGAGAAGAAATACAGCCCTTGTGCCTGGGAGGTTGTC 
AGAGCAGAAATCATGAGATCTTTCTCTTTTTCAACAAACTTGCAAAAA 

AGATTAAGGAGGAAGGAA 


SEQ ID NO:24 


2A10 


TGTGATCTGCCTCAGACCCACAGCCTTGGTAACAGGAGGGCCTTGATA 
CTCCTGGCACAAATGGGAAGAATCTCTCATTTCTCCTGCCTGAAGGAC 
AGATATGATTTCGGATTCCCCCAGGAGGTGTTTGATGGCAACCAGTTC 
CAGAAGGCTCAAGCCATCTCTGCCTTCCATGAGATGATCCAGCAGACC 
TTCAATCTCTTCAGCACAAAGGACTCATCTGCTACTTGGGAACAGAGC 

CTCCTAGAAAAATTTTCCACTGAACT 1 iAtLAvjLrtAunjAAift"^^ 
GAAGCATGTGTGATACAGGAGGTTGGGGTGGAAGAGACTCCCCTGATG 
AATGAGGACTCCATCCTGGCTGTGAGGAAATACTTTCAAAGAATCACT j 
CTTTATCTGATGGAGAAGAAATACAGCCCTTGTGCCTGGGAGGTTGTC j 
AGAGCAGAAATCATGAGATCTTTCTCTTTTTCAACAAACTTGCAAAAA 

AGATTAAGGAGGAAGGAA . 


SEQ ID NO: 25 

V 


2C3 


TGTGATCTGCCTCAGACCCACAGCCTTGGTAACAGGAGGGCCTTUATA 
CTCCTGGCACAAATGGGAAGAATCTCTCCTTTCTCCTGCCTGAAGGAC 
AGACATGACTTTGGATTTCCTCAGGAGGAGTTTGATGGCAACCAGTCC | 
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2D1 



"SEQlDNC*27" 



2D10 



TTC^TCTCTTCAGCACAAAG^CTCATC^ AGCTGAAT GACCTG 

gIagcctgcgtgatacaggaggttggggtgga^ 



agattaaggaggaaggaa_____^__— 

TTCAATCTCTTCAGCACAAAGGACTCA GCAAC TGAATAACCTG 

,agattaaggaggaa^ 

A^CA^AGTTTGGRTTCCC^AGGAGGAGTT ^^^^^g^^ 

cagSggctcaagccatc^tcc^^^^^^^gc 

^^TCTCTTCAGCACAAAGGACTCATCTC CTGAATGA CCTG 
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SEQ ID NO:30 



2DA2 



Sty ID N0.-31 2DH9 



SEQ ID Na32T2GTr 



AGATTAAGGAGGAAGGAA TTTT CAACAAACTTGCAAAAA 



MiQlDNO:33 2GI2 



agac A ggaotS^c^Ic^ OTTCTCCTGCCTGAAGGAC 

CAGAAGGCTCAAGCCATCTCTCTOPTr^ ^ G ^ GGG ^ GG ^ G ^ < " 
TTCAATCTCTTCAGCACAAA^ar^J G ^ GA ^ GG ^ G( "^^ ( - 

CTCCTAGAAAlIST^^Sr^ CTGCTTGGGAACAGASC 
GAAGCATGTGTGATACARr^^ CCACCAGCAACTGMTGAA CTG 

AATGTGGACTCCATCCTGGCTr^a^ GGAAGAGAG ^ GGG ^^ G 
CTTTATCTAlT^r^J^ CTGTGAAGAAA TACTTCCAAAGAATCACT 

_AGATTAAGGAGGAAGGAA CT CTTTTTC AACAAACTTGCAAAAA 



TTC AATCTCTTC AG C ACAAAGG ATTC 



CTCCTAGAAAAATTTTCCACTGAA- 



GAAGCCTGTGTGATACAGGAGG 



3AGATGATGCAGCAGACC 
ATCTGCTGCTTGGGAACAGAGC 

TG 



CTCTACCGGCAGCTGAATGACC 



^^^^^^^^ 

J AGAT^AGGAGGAAGGAA_ ^.ICTTTTTCAACAAAC] 
TGTGA'1'C'l'GCCTCAGACCCACAGC 



-TTGCAAAAA 



CTTGGTAACAGGAGGGCCTTG 



ctcctggcacaaatgggaagWtciccwtgtcc 

AGACATGACTTTGGACTTCCCCAGGAGGAOTTC 



CAGAAGACTCAAGCCATCT' 



TTCAATCTCTTCAGCACAAAGG 



CTGTCCTCCATGAGATGATCCAGCAi 



CTCCTAGAAAAATTCTACATTGAAC 



'ACTCATCTGATACTTGGGAACAG 



!ATA 

TGCCTGAAGGAC 
ATGGCAACCAGTTC 
GACC 
AGC 



GAAGCCTGCGTGATACAGGAGGTTGGGG 



TTTTCCAGCAGCTGAATGACCTG 



AATGTGGACTCCATCCTGGC 



TGGAAGAGACTCCCCTGATG 



CTTTATCTGACAGAGGAGAAATACAGC 1 



TGTGAGAAAATACTTCCAAAGAA' 



AGAGCAGAAATCATGAGATCTTTCTCTTTTTP 
AGATTAAGGAGGAAGGAA 

TGTGATCTGCCTCAGACCCACAGCCT" 



CCTTGTGCCTGGGAGGTTG 



TCACT 



TC 



AACAAACTTGCAAAAA 



TGGTAACAGGAGGACTTTG. 



ATG 



CTCATGGCACAAATGAGGAGAATCTCTCCTTTCCCCCGCCTGAAGGAC 

GGAGGTGTTTGATGG 
TTTCCATGAGATGAT 
CTCATCTGCTGCTTG 



ttcaatctcttcagcaSI^^ CCATCAGATGATGCAGCAGA cc 



AGATTAAGGAGGAAGGAA mCTCmTTCAAGAAAG TTGCAAAAA 



116 



PCT/US00/27181 



CTCCTGGCACA^^ CCAGGAGG AGTTWWGGCAft cc 
CAGAA<MCTWAGCCAKT^ ^ACTCATCTGCTACTTGG TA 

CTCCTAGAAA^^^^^QQ^q^(^GTGG^^GAGAC^rC^^^^^^, 

GAAGCCTGTGTGACA^ GCTGTG^GAAATACTTCCA^ 
AATGAGGACTCTATCCTG ^ TRCA GCCCTTOT3CCTGG pJ ^ }A 
CTTrATCWACAGWAAG TC ^ TcWTTTCAACR AA , 



SEQ 
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EACVIQEVGVEETPLMNEDSILAVKKYFQRITLYLIERKYSPCAWEW 
RAEIMRSFSFSTNLQKRLRRKE 


SEQ ID NO:43 


2G6 


CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRHDFGFPQEEFDGNQF 
QKAQAI SVLHEMIQQTFNLFSTKDSSATWEQSLLEKFSTELNQQLNDL 
FACVIOEVGVEETPLMIWDPILAVKKYFORITLYLTEKKYSPCAWEVV 
RAEIMRSFSFSTNLQKRLRRKE 


SEQ ID NO:44 


3AH7 


CDLPQTHSLGNRRALILLAQMRRISPFSCLKDRHDFGFPQEEFDSNQF 
QKAQAI SVLHEMIQQTFNLFSTKDSSAAWEQSLLEKFSTELHQQLNEL 
F a r\ A7D FUfiUFFTPT .MNFD^T TjAVKKYI jOR TTLYLTEKKYS PCAWEW 
RAEIMRSFSFSTNLQKRLRRKE 


SEQ ID NO:45 


2G5 


CDLPQTHSLGNRRALMLLAQMGRISPFSCLKDRQDFGFPQEEFDGNQF 
QKAQAI SVLHEMIQQTFNLFSTKDSSAAWEQSLLEKFSTELYQQLNDL 
F AC\7T OTOOTFFTPT .MMVD^ T L. AVRKYFOR T TL YL I ERKYS PC AWEW 

XlixiV^ V -J- \J Hi V vJJ V l_i I— i X XT XJX XJ.M V LsLj JL JJii V i>-i\. X X "^1\X X XJ X XJ J_ Xiiviv x > — ' x. v— * x v * ' » v 

RAEIMRSFSFSTNLQKRLRRKE 


SEQ ID NO:46 


2BA8 


CDLPQTHS LGNRRAL I LLAQMGRI S PF SCLKDRYDFGF PQEEFDGNQF 
QKAQAI SVLHEMIQQTFNLFSTKDSSAAWEQSLLEKFSTELYQQLNDL 
ca/~'wrriT?wr , wi?E"T'DT Ml\TwnCTT.M7PVVFnRTTT A'T.TFRKY^PCAWF.VV: 

RAEIMRSFSFSTNLQKRLRRKE 


SEQ ID NO:47 


1F3 


CDLPQTHSLGNRRALILLGQMGRISHFSCLKDRHDFGFPQEEFDGNQF 
QKAQAISVLHEMIQQTFNLFSTKDSSVAWDERLLDKLYTELYQQLNDL 
T?Ar , T7MnT?\7T«n7r , r' r rPT MNFn^TT.A\7RKYFORTTTjYLTEKKYSPCAWEVV 
RAEIMRSFSFSTNLQKRLRRKE 


SEQ ID NO:48 


4BE10 


CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRYDFGFPQEEFDGNQF 
QKAQAI SVLHEIMQQTFNLFSTKNSSAAWDETLLEKFSTELYQQLNEL 

T-> nuTAPT 7T?T? r PDT lS/TNTF-HQ T T .ZWTP KYFHP TTT ,YT .TFKKY^PPSWEW 

RAEIMRSFSFSTNLQKRLRRKE 


SEQ ID NO:49 


2DD9 


CDLPQTHSLGNRRALMLLAQMGRISPFSCLKDRYDFGFPQEEFDGNQF 
QKAQAI SVLHEMIQQTFNLFSTKDSSAAWEQSLLEKFSTGLYQQLNDL 

tr a r , \ 7 T n F\ 7P \ 7F F T P T .MWF n Q T T . AVK K Y F OP T TL.Y LT EKKY S PC S WE W 

rfMv . V EjV \j v HtSZj X x xj1 v Jx>J LUu j. V x r v^/ix _L x xj x xj x Xji vi v x ui v^uvvu v v 

RAEIMRSFSFSTNLQKRLRRKE 


SEQ ID NO:50 


3CA1 


CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRHDFGLPQEEFDGNQF 
QKAQAI SVLHEMIQQTFNLFSTKNSSAAWDETLLEKFSTELYQQLNNL 
pai rv \7TriP'\7r'MFP r PPT Mlvn7nQTT.R\7K'T(VFOPTTT.YLTEKKYSPCAWEVV 

£jt\K_ v J.y xj V Vjlllji-* 1 x Xjl v ilM V UO X xjri V I\X\ X r \Jl\ J- x u x xj x j_ix\x\ iDrun^nuv v 

RAEIMRSFSFSTNLQKRLRRKE 


SEQIDN0:51 


2F8 


CDLPQTHSLGNRRAL I LLAQMGRI S PF SCLKDRYDFGF PQEEFDGNQF 
QKAQAI SVLHEMMQQTFNLFSTKNSSAAWDETLLEKFSTELYQQLNEL 

TP A 7T OTr\ 7 T7 l T? r P"DT MTVT'FnCTT 2\\7Vk VF HP T TT .YT ,TF KK Y ^ PP S WE W 

RAEIMRSFSFSTNLQKRLRRKE 


SEQ ID NO:52 


6CG3 


CDLPQTHSLGNKRAMMLLAQMGRTSPFSCLKDRHDFGFPQEEFDGNQF 
QRAQAIFVLHEMIQQTFNFFSTKDSSAAWEQSLLEKFSTELNQQLNDL 
car , ^7TOT?\7r , 'V7PT7 r PPT MMPnQTT aWKVFfiPTTT.YT.TFKKYSPrAWEW 

RAEIMRSFSFSTNLQKRLRRKE 


ceo ID NO-S^ 


3CG7 


CDLPQTHSLGNSRALMLLAQMGRISPFSCLKDRHDFGFPQEEFDGNQF 
QKAQAI SAFHEMIQQTFNLFSTKDSSAAWEQNLLEKFSTELYQQLNNL 
EACVIQEVGMEETPLMNVDSILAVRKYFQRITLYLIERKYSPCAWEW 
RAEIMRSFSFSTNLQKRLRRKE 


SEQ ID NO:54 


1D3 


CDLPQTHSLGNRRALILLAQMGRISHFSCLKDRHDFGFPQEEFDGHQF 
QKTQAISVLHEMIQQTFNLFSTKDSSAAWEQSLLEKFSTELYQQLNDL 
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SEQ ID NO:55 



2G4 
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SEQIDNO-.62 
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SEQ ID NO:67 



SEQ ID NO:68 



SEQ ID NO:69 



2G11 



SEQ ID NO:70 



SEQIDN0:71 



2G12 



2H9 



6BC11 



SEQ ID NO:72 



t!9bb 



i ACVIQEVGVE i^i^ILAVRKYFQRITLYLTEKKHSPCSWEVV 



nKAOAIFLFHE^Q^FNLFSTKNSSAAWDETLLDKFYTELYQQLNDL 
nKAOAISVLHEM^QTFNLFSTKDSSATWEQSLLEKFSTELNQQLNDL 

QK^AISVL^ 

eSSiqe^e^^ 

EACVXQXVXXXXTPLMNXDXILAVXKYXQRITLYLXEXKYSPCXWEW 
p & p TMT? RF SFSTNLQKRLRRKE 



AGACATGACTTTCGATTTCCCCAGGAGGAGTTTGATGACARCCAGTTC 
^trrrTCAAGCCATCTCTGTCCTCCATGAGATGATCCAACAGACC 
TTC^TCTCTTCAGCACA^GGACTCATCTCCTACTTGGGATCAGACA 
CTTCTAGACAAATTCTACACTGAACT1TACCAGCAGCTCAATCACCTG 
^aamrTrrGTGATACAGGAGGTTGGGGTGGAAGAGACTCCCCTGATG 

^aSactccatcttggctgtgaagaaatacttccgaagaatcact 
cSatcSagIgaIgaaatacagcccttctkctg^aggttgtc 
agagcagaaatcatgagatctttctctttttct^acaaacttgcaaaaa 

agattaaggaggaaggaa 



SEQ ID NO:73 



SEQ ID NO:74 



^GCCTTGGTAACAGGAGGGCCTTGATA 



CHU ' S"ac^™aa^tctcctttctcc TC cc TC aaggac 
agacatgactttggattcccccaggaggagtttgatggcaaccagttc 

AG AC ATGM. 1 i» CTGTCCTCC atgaGATGATCC AGCAGACC 

ScSSac^Satctgctag^gaacagagc 
ttcctmISIattttccactgaacttaaccagcagctgaatgacctg 

^aarrrTTTGTGATACAGGAGGTTGGGGTGGAAGAGACTCCCCTGATG 

ctSI^Sagagaagaaatacagcccttgtgcctgggaggttgtc 

AGAGCAGAAATCATGAGATCTTTCTCTTTTTCAACAAACTTGCAAAAA 



120 



PCT/US00/27781 



WO 01/2543* 



{ AATGTGGACTCTATC C^ACT TACAGCCC TTGTGCCTGGGAGG 
aGA TTAAGGAGGAAGGAA ^7^^ 

CAGAAGGCTC^GCCATCTC ACTCA TCTGC^CT^GGAT 
TTCAATCTCTTCAGCACAGA ^ctttTCCAGCAACTGAA^ 
CTCCTAGACAAATTCTACATT GAGAGGG TGGGAGAAACTCCC^ cT 

gaagcctgtgtgatgcagga ^gj^tac^ccaaagaa 

AATGCGGACTCCATCTTGGCTG ACAGCCC TTGTGCCTGGGAGG 
C rTTATCTGACAGAG^ 

l^^fefeACAG^^ 
f^CCTGTA^ 

AATGAGGACTCCATCTio TACAGC CCTTGTGCCT^ 
CTCCTGGCACAAATGGGAAG ccaGGAGG AGTT^ATGACAAC ^ 

agacatgactttggatttl CTGTCC tccatgagatgatcc a 
cagaaggctcaagccatctc GGhCW rvc^l^f^ GhCC i!G 

TTCAATCTCTTCAGCACAAA ^ctttaCCAGCAG^CTGAA^ ^ 
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AATGAGGACTCCATCTTGGCTGTGAAGAAATACTTCCGAAGAATCACT 
CTCTATCTGACAGAGAAGAAATACAGCCCTTGTGCCTGGGAGGTTGTC 
AGAGCAGAAATCATGAGATCTTTCTCTTTCTCAACAAACTTGCAAAAA 
AGATTAAGGAGGAAGGAA 


SEQ ID NO:79 


CH1.1 


CDLPQTHSLGNRRALILLAQMGRISPFSCLMDRHDFGFPQEEFDDNQF 
QKAQAISVLHEMIQQTFNLFSTKDSSATWDETLLDKFYTELYQQLNDL 
EACVIQEVGVEETPLMNEDSILAVKKYFRRITLYLTEKKYSPCAWEW 
RAEIMRSFSFSTNLQKRLRRKE 


SEQIDNO:80 


CHI. 2 


CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRHDFGFPQEEFDGNQF 
QKAQGISVLHEMIQQTFHLFSTKDSSATWEQSLLEKFSTELNQQLNDL 
EACVIQEVGVEETPLMNVDSILAVKKYFRRITLYLTEKKYSPCAWEW 
RAEIMRSFSFSTNLQKRLRRKE 


SEQIDNO:81 


CHI. 3 


CDLPQTHSLGNRRTLMIMAQMGRISPFSCLKDRHDFGFPQEEFDGNQF 
QKAQAISVLHEMIQQTFNLFSTKDSSATWDETLLDKFYTELYQQLNDL 
EACMMQEVGVEDTPLMNVDSILTVRKYFRRITLYLTEKKYSPCAWEW 
RAEIMRSFSFSTNLQKRLRRKE 


SEQ ED NO: 82 


CHi.4 


CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRHDFGFPQEEFGGNQF 
QKAQAI SVLHEMIQQTFNLF STEDS S AAWDETLLDKFYI ELFQQLNDL 
EAC VMQEERVGETPLMNADS I LAVKKYFQRI TLYLTEKKYS PCAWEW 
RAEIMRSFSFSTNLQKRLRRKE 


SEQ ID NO:83 


CH2.1 


CDLPQTHSLGNRRTLMIMAQMGRISPFSCLKDRHDFGFPQEEFDGNQF 
QKAQAI SVLHEMIQQTFNLFSTKDSSATWDETLLDKFYTELYQQLNDL 
EACMIQEVGVEETPLMNEDSILAVKKYFRRITLYLTEKKYSPCAWEW 
RAEIMRSFSFSTNLQKRLRRKE j 


SEQ ID NO:84 


CH2.2 


CDLPQTHSLGNRRALILLAQMGRISPFSCLMDRHDFGFPQEEFDDNQF 
QKAQAI SVLHEMIQQTFNLFSTKDSSATWDETLLDKFYTELYQQLNDL 
EACMMQEVGVEETPLMNVDSILTVKKYFRRITLYLTEKKYSPCAWEW 
RAEIMRSFSFSTNLQKRLRRKE 


SEQ ID NO:85 


CH2.3 


CDLPQTHSLGNRRTLMIMAQMGRISPFSCLKDRHDFGFPQEEFDGNQF 
QKAQAISVLHEMIQQTFNLFSTKDSSATWDETLLDKFYTELYQQLNDL 
EACMMQEVGVEETPLMNEDS ILAVKKYFRRI TLYLTEKKYSPCAWEW 
RAEIMRSFSFSTNLQKRLRRKE 
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WHAT IS CLAIMED IS: 

1. An isolated or recombinant nucleic acid, comprising: 
a polynucleotide sequence selected from the group consisting of: 

(a) SEQ ID NO:l to SEQ ID NO:35, or a complementary polynucleotide sequence 

thereof; 

(b) a polynucleotide sequence encoding a polypeptide selected from SEQ ID 
NO:36 to SEQ ID NO:70, or a complementary polynucleotide sequence thereof; 

(c) a polynucleotide sequence which hybridizes under highly stringent conditions 
over substantially the entire length of polynucleotide sequence (a) or (b); and 

(d) a polynucleotide sequence comprising a fragment of (a), (b), or (c), which 
fragment encodes a polypeptide having antiproliferative activity in a human Daudi cell 
line - based assay. 

2. An isolated or recombinant nucleic acid, comprising: 
a polynucleotide sequence selected from the group consisting of: 

(a) SEQ ID NO:72 to SEQ ID NO:78, or a complementary polynucleotide 
sequence thereof; 

(b) a polynucleotide sequence encoding a polypeptide selected from SEQ TD 
NO-79 to SEQ ID NO:85, or a complementary polynucleotide sequence thereof; 

(c) a polynucleotide sequence which hybridizes under highly stringent condkions 
over substantially the entire length of polynucleotide sequence (a) or (b); and 

(d) a polynucleotide sequence comprising a fragment of (a), (b) or (c), which 
fragment encodes a polypeptide having antiviral activity in a murine cell line/EMCV - 
based assay. 

3. An isolated or recombinant nucleic acid, comprising: 
a polynucleot.de sequence encoding a polypeptide, the polypeptide comprising the 
amino acid sequence: CDIPQfmSUWC^ 

HEOC^QQTFNO^-FST^ 
Xs^OCoo-QQU^^ 

ILAV-X.ai-KY^X^^RiTLYL-X^rE-X^-KYSPC-X^- 
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WEVVRAEIMRSFSFSTNLQKRLRRKE, or a conservatively substituted variation 
thereof, where Xu is Nor D; X, 2 isR, S, or K; X, 5 is Lor M; X, 6 is I, M, or V; X, 9 is A or 
G; X 22 is G or R; X 24 is I or T; X 26 is P or H; X 34 is H, Y or Q; X 38 is F or L; X40 is Q or R; 
X 45 is G or S; X* is N or H; X47 is Q or R; X 50 is K or R; X 5 , is A or T; X55 is S or F; X 56 
5 is V or A; X 57 is L or F; X 6 o is M or I; X 6 , is I or M; X 67 is L or F; X 72 is D or N; X 75 is A 
or V; X 76 is A or T; X 78 is E or D; X 79 is Q or E; X 80 is S, R, T, or N; X 83 is E or D; X 85 is 
F or L; X 86 is S or Y; X g8 is E or G; X90 is Y, H, N; X 95 is D, E, or N; X, 0 i is I, M, or V; 
X103 is E or G; X105 is G or W; X,oo is V or M; X, 07 is E, G, or K; X, 08 is E or G; X, l4 is V, 
E, or G; X M6 is S or P; X !2] is K or R; X )24 is F or L; X, 32 is T, I, or M; X, 34 is K or R; and 
10 X| 40 isAorS. 

4. The nucleic acid of claim 3, said polypeptide havingantiproliferative 
activity in a human Daudi cell line-based cell proliferation assay or antiviral activity in a 
human WISH cell/EMCV-based assay. 

5. The nucleic acid of claim 3, wherein the encoded polypeptide has an 
15 antiproliferative activity of at least about 8.3x 10 6 units/milligram in a human Daudi cell 

line - based assay or an antiviral activity of at least about 2.1xl0 7 units/milligram in a 
human WISH cell/EMCV-based assay. 

6. The nucleic acid of claim 3, wherein the encoded polypeptide 
comprises an amino acid sequence selected from the group consisting of: SEQ ID NO:36 

20 to SEQ ID NO:54. 

7. The nucleic acid of claim 3, said nucleic acid comprising a 
polynucleotide sequence selected from the group consisting of: SEQ ID NO:l to SEQ ID 
NO: 19. 

8. An isolated or recombinant nucleic acid comprising a polynucleotide 
25 sequence encoding a polypeptide, the polypeptide comprising: 

an amino acid sequence comprising at least 20 contiguous amino acids of any one 
of SEQ ID NOS:36-70, and one or more of amino acids Alal9, (Tyr or Gln)34, Gly37, 
Phe38, Lys71, Ala76, Tyr90, Ilel32, Argl34, Phel52, Lysl60, and Glul66, wherein the 
numbering of the amino acids corresponds to that of SEQ ID NO:36. 
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9. The nucleic acid of claim 8, wherein the encoded polypeptide is 166 
amino acids in length. 

10. The nucleic acid of claim 8, wherein the encoded polypeptide has an 
antiproliferative activity in a human Daudi cell line - based assay. 

11. The nucleic acid of claim 8, wherein the encoded polypeptide has an 
antiviral activity in a human WISH cell/EMCV-based assay. 

12. The nucleic acid of claim 8, wherein the encoded polypeptide 
comprises amino acids Alal9, (Tyr or Gln)34, Gly37, Phe38, Lys71, Ala76, Tyr90, 
Ilel32, Argl34, Phel52,Lysl60, and Glul66. 

10 13 . The nucleic acid of claim 8, wherein the encoded polypeptide 

comprises at least 50 contiguous amino acid residues of any one of SEQ ID NOS:36-70. 

14. The nucleic acid of claim 8, wherein the encoded polypeptide 
comprises at least 100 contiguous amino acid residues of any one of SEQ ID NOS:36-70. 

15. The nucleic acid of claim 8, wherein the encoded polypeptide 

15 comprises at least 1 50 contiguous amino acid residues of any one of SEQ ID NOS:36-70. 

16. The nucleic acid of claim 8, wherein the encoded polypeptide 
comprises an amino acid sequence selected from the group consisting of: SEQ ID NO:36, 
SEQ ID NO:37, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ 
ID NO:45, and SEQ ID NO:46. 

17. The nucleic acid of claim 8, comprising a polynucleotide sequence 
selected from the group consisting of: SEQ ID NO: 1 . SEQ ID NO:2, SEQ ID NO*. SEQ 
ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO: 10, and SEQ ID NO:l 1. 

18. An isolated or recombinant nucleic acid comprising a polynucleotide 
sequence encoding a polypeptide, the polypeptide comprising: 

25 an amino acid sequence comprising at least 155 contiguous amino acids of any 

s one of SEQ ID NOS.36-70, said amino acid sequence comprising amino acids Lysl60 
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and GIul66, wherein the numbering of the amino acids corresponds to that of SEQ ID 
NO:36. 

19. The nucleic acid of claim 18, wherein the encoded polypeptide 
comprises an amino acid sequence selected from the group consisting of: SEQ ID NO:36, 

5 SEQ ID NO:37, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ED NO:42, SEQ 
ID NO:45, and SEQ ID NO:46. 

20. A cell comprising the nucleic acid of claim 1, 2, 8, or 18. 

21. The cell of claim 20, wherein the cell expresses a polypeptide encoded 
by the nucleic acid. 

10 22. A vector comprising the nucleic acid of claim 1, 2, 8, or 18. 

23. The vector of claim 20, wherein the vector comprises a plasmid, a 
cosmid, a phage, or a virus. 

24. The vector of claim 22, wherein the vector is an expression vector. 

25. A cell transduced by the vector of claim 22. 

15 26. A composition comprising the nucleic acid of claim 1, 2, 8, or 18, and 

an excipient. 

27. The composition of claim 26, wherein the excipient is a 
pharmaceutically acceptable excipient. 

28. A composition produced by digesting one or more nucleic acids of 
20 claim 1, 2, 3, 8, or 18 with a restriction endonuclease, an RNAse, or a DNAse. 

29. A composition produced by a process comprising incubating one or 
more nucleic acids of claim 1, 2, 3, 8, or 18 in the presence of deoxyribonucelotide 
triphosphates and a nucleic acid polymerase, 

30. The composition of claim 29, wherein the nucleic acid polymerase is a 
25 thermostable polymerase. 
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31. An isolated or recombinant polypeptide encoded by the nucleic acid 
of acid claim 1,2,3, 8, or 18. 

32. The isolated or recombinant polypeptide of claim 3 1 , comprising a 
sequence selected from the group consisting of: SEQ ID NO:36 to SEQ ID NO:70 or SEQ 

5 ID NO:79 to SEQ ID NO:85. 

33. The polypeptide of claim 3 1 , having an antiproliferative activity of at 
least about 8.3xl0 6 units/milligram (mg) in a human Daudi cell line - based assay or an 
antiviral activity of at least about 2.1xl0 7 units/milligram in a human WISH cell/EMCV- 
based assay. 

10 34. An isolated or recombinant polypeptide, comprising: 

the ammo acid sequence: CDLPQTHSLG-X„-X, 2 -RA-X, 5 -X 16 -LL-X 19 -QM-X 22 - 

R-X^-S-X^-FSCLKDR-X^ 
X 56 -X 57 -HE-X M -X 6 ,-QQT^ 

X 86 -T-X 88 -L-X^^^ 
15 D-X„ 6 -ILAV:X 1 2,-KY.X, 2 4-QRrrLYL-X,32-E-X 13 4-KYSPC-X 1 4 0 - 

WEVVRAEIMRSFSFSTNLQKRLRRKE, or a conservatively substituted variation 
thereof; 

wherein X„ is N or D; X, 2 is R, S, or K; X.i is L or M; X,«is I. M, or V; X,, » A 
or O; Xn is G or R; X:. is I or T; X* is P or H; X„ is H, Y or Q; X B is F or L; 5U is Q or 
20 R; X« is G or S; X« is N or H; X., is Q or R; X s0 is K or R, X s , is A or T; X i5 ,s S or F; 
X M is V or A; X„ is L or F; Xto is M or I; X., is I or M; X 6 , is L or F; X 7! is D or N; X 75 
i sAorV;X w isAorT;X„isEorD;X„isQorE ; X M isS.R,T,orN;X, J i S EorD ; 

X„ is F or U X M is S or Y; X, is E or G; Xwis Y, H, N; X„ is D, E, or N; X,., ,s I. M, 
or V; X,„, is E or G; X.os is O or W; X, K is V or M; X™, is E, G, or K; Xioa is E or G; 
25 X„. is V, E, or G; Xm is S or P; X, 2 , is K or R; X„ is F or L; X» is T. I. or M; X, M ,s K 
or R; and Xho is A or S. 

35. The polypeptide of claim 34, having antiproliferative activity of at 
least about 8.3x10* units/milligram in a human Daudi cell line - based assay or antiviral 
' activity of at least about 2.1xl0 7 units/milligram in a human WISH cell/EMCV-based 
30 assay. 
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36. The polypeptide of claim 34, comprising a sequence selected from the 
group consisting of: SEQ ID NO:36 to SEQ ID NO:54. 

37. A polypeptide comprising at least 100 contiguous amino acids of a 
protein encoded by a coding polynucleotide sequence, the polynucleotide sequence 

5 selected from the group consisting of: 

(a) SEQ ID NO: 1 to SEQ ED NO:35 or SEQ ID NO:72 to SEQ ED NO:78; 

(b) a coding polynucleotide sequence that encodes a first polypeptide selected 
from SEQ ID NO:36 to SEQ ID NO:70 or SEQ ID NO:79 to SEQ ED NO:85; 
and 

10 (c) a complementary polynucleotide sequence which hybridizes under highly 

stringent conditions over substantially an entire length of a polynucleotide 
sequence of (a) or (b). 

38. The polypeptide of claim 37, said polypeptide having an 
antiproliferative activity in a human Daudi cell line-based cell proliferation assay or an 

15 antiviral activity in a human WISH cell/EMCV-based assay. 

39. The polypeptide of claim 37, wherein the polypeptide specifically 
binds to a human alpha-interferon receptor. 

40. The polypeptide of claim 37, comprising at least 150 contiguous 
amino acids of the encoded protein. 

20 41. An isolated or recombinant polypeptide, comprising: 

an amino acid sequence comprising at least 50 contiguous amino acids of any one of SEQ 
ID NOS:36-70, the amino acid sequence comprising one or more of amino acids Alal9, 
(Tyr or Gln)34, Gly37, Phe38, Lys71, Ala76, Tyr90, Ilel32, Argl34, Phel52, Lysl60, and 
Glul66, wherein the numbering of the amino acids corresponds to that of SEQ ED NO:36. 

25 42. The polypeptide of claim 41, wherein the polypeptide binds a human 

alpha-interferon receptor. 



WO 01/2543*' 



PCT/DSOO/27781 



, 43. The polypeptide of claim 4 1 , said polypeptide exhibiting an 
antiproliferative activity in a human Daudi cell line-based cell proliferation assay or an 
antiviral activity in a human WISH cell/EMCV-based assay. 

44. The polypeptide of claim 41, having an antiproliferative activity of at 
least about 8.3xl0 6 units/milligram in a human Daudi cell line - based assay or an antiv.ral 
activity of at least about 2.U10 7 units/milligram in a human WISH cell/EMCV-based 
assay. 

45. The polypeptide of claim 41, wherein the polypeptide is 166 amino 
acids in length. 

46. The polypeptide of claim 41, said polypeptide comprising amino acids 
Alal9, (Tyr or GIn)34. Gly37, Phe38, Lys7 1, Ala76. Tyr90, Ilel32, Argl34, Phel52, 
Lysl60, and Glul66, wherein the numbering of the amino acids of said polypeptide 
corresponds to the numbering of amino acids in SEQ ID NO:36. 

47. The polypeptide of claim 41, comprising at least 100 contiguous 
amino acid residues of any one of SEQ ED NOS:36-70. 

48. The polypeptide of claim 41 , comprising at least 150 contiguous 
amino acid residues of any one of SEQ ID NOS.36-70. 

49. The polypeptide of claim 4 1 , comprising at least 1 55 contiguous 
amino acid residues of any one of SEQ ED NQS.36-70. 

50. The polypeptide of claim 4 1 , comprising an amino acid sequence 
selected from the group consisting of: SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:39, 
SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:45, and SEQ ID NO:46. 

51. An isolated or recombinant polypeptide comprising an amino acid 
sequence comprising at least 155 contiguous amino acids of any one of SEQ ID NOS.36- 
70, the isolated or recombinant polypeptide comprising amino acids Lysl60 and Glul66, 
wherein the numbenrigofthe amino acids corresponds to that of SEQ ID NO:36. 
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52. The polypeptide of claim 51, comprising an amino acid sequence 
selected from the group consisting of: SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:39, 
SEQ ID NO:40, SEQ ED NO:41, SEQ ID NO:42, SEQ ID NO:45, and SEQ ID NO:46. 

53. The polypeptide of claim 51, said polypeptide having an 

5 antiproliferative activity of at least about 8.3xl0 6 units/milligram in milligram in a human 
Daudi cell line - based assay or an antiviral activity of at least about 2.1xl0 7 
units/milligram in a human WISH cell/EMCV-based assay. 

54. The polypeptide of claim 31, 34, 37, 41, or 51, further comprising a 
secretion/localization sequence. 

10 55. The polypeptide of claim 31, 34, 37, 41, or 51, further comprising a 

polypeptide purification subsequence. 

56. The polypeptide of claim 55, wherein the sequence that facilitates 
purification is selected from the group consisting of: an epitope tag, a FLAG tag, a 
polyhistidine tag, and a GST fusion. 

15 57. The polypeptide of claim 31, 34, 37, 41, or 51, further comprising a 

Met at the N-terminus. 

58. The polypeptide of claim 31, 34, 37, 41, or 51, comprising a modified 

amino acid. 

59. The polypeptide of claim 58, wherein the modified amino acid is 

20 selected from the group consisting of: a glycosylated amino acid, a PEGylated amino acid, 
a farnesylated amino acid, an acetylated amino acid, and a biotinylated amino acid. 

60. A composition comprising the polypeptide of claim 3 1 , 34, 37, 41 , or 
51 and an excipient. 

61. The composition of claim 60, wherein the excipient is a 
25 pharmaceutically acceptable excipient. 
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62. A composition comprising the polypeptide of claim 58 in a 
pharmaceutical^ acceptable excipient. 

63. A polypeptide which is specifically bound by a polyclonal antisera 
raised against a. leas, one antigen, said a, leas, one antigen comprising a. least one amino 
acid sequence ofSEQ ID NO:36 .0 SEQ ID NO:70 or SEQ ID NO:79 to SEQ ID NO:85. 
or a fragmen. rhereof, wherein the antisera is subrracred with an IFN-alpha polypeptrde 
encoded by a nucleic acid corresponding to one or more of GenBank secession number. 
,00210 (alpha-D), J00207 (A.pha-A). X02958 (Alpha-6). X02956 (AI P ha-5). V00533 
(alpha-H), V00542 (alpha-14), V00545 (IFN-IB), X03125 (alpha-8), X02957 (al P ha-16), 
V0O54O (alpha-21), X02955 (alphas). V00532 (alpha-C). X02960 (alpha-7). X02961 
(alpha-10 pseudogene), R0067 (Gx-1), 101614. 101787, 10782!, M!2350 (alpha-F), 
M38289, V00549 (alpha-2a), and 108313 (alpha-Conl). 

64. An antibody or antisera produced by administering the polypeptide of 
claim 31, 34. 37, 41, or 51 to a mammal, which antibody o, antisera specifically binds a. 
leas, one antigen, said at leas, one antigen comprising a polypeptide comprising one or 
mo re of the amino acid sequences of SEQ ID NO:36 to SEQ ID NO:70 and SEQ ID 
NO-79 ro SEQ ID N0.85, or a fragment thereof, which antibody or antisera does no. 
specifically bind «o an IFN-a polypeptide encoded by a nucleic acid corresponding .o one 
or more of GenBank accession number: 100210 (alpha-D), J00207 (Alpha-A), X02958 
(Alpha-6), X02956 (Alpha-5), V00533 (a.pha-H), V00542 (a.pha-14), V00545 (IFN-IB), 
X03125 (alpha-8), X02957 (aloha-16), V00540 (alpha-21), X02955 (alpha-4b). V00532 
(alpha-C), X02960 (alpha-7), X02961 (alpha-10 pseudogene), R0067 (Gx-1), 101614, 
,01787, 107821, M12350 (a.pha-F), M38289, V00549 (alpha-2a), and 108313 (alpha- 
Conl). 

65. An antibody or antisera which specifically binds a polypeptide, .he 
polypeptide comprising a sequence selected from .he group consisting of: SEQ ID NO:36 
,o SEQ ID NO:70 or SEQ ID NO:79 .0 SEQ ID N0.85. wherein .he antibody or anusera 
does no. specifically bind to an TFN-a.pha polyreptide encoded by a nucle.c acrd 
corresponding .0 one or more of GenBank accession number: )002)0 (a.pha-D) J0O2O7 
3 (Alpha-A). X02958 (A, P h,6). X02956 (Alpha-5), V00533 (alpha-H), V00542 (a,pha-.4). 
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V00545 (IFN-1B), X03125 (alpha-8), X02957 (alpha-16), V00540 (alpha-21), X02955 
(alpha-4b), V00532 (alpha-C), X02960 (alpha-7), X02961 (alpha- 10 pseudogene), R0067 
(Gx-1), 101614, 101787, 107821, M12350 (alpha-F), M38289, V00549 (alpha-2a), and 
108313 (alpha-Con 1). 

5 66. A method of producing a polypeptide, the method comprising: 

introducing into a population of cells a nucleic acid of claim 1, 2, 3, 8, or 18, the 

nucleic acid operatively linked to a regulatory sequence effective to produce the encoded 

polypeptide; and 

culturing the cells in a culture medium to produce the polypeptide. 

10 67. A method of producing a polypeptide, the method comprising: 

introducing into a population of cells a recombinant expression vector comprising 
the nucleic acid of claim 1, 2, 3, 8, or 18; and 

culturing the cells in a culture medium under conditions suitable to produce the 
polypeptide encoded by the expression vector. 

15 68. A method of inhibiting growth of population of tumor cells, the 

method comprising: 

contacting the population of tumor cells with an effective amount of a polypeptide 
of claim 31, 34, 37, 41, or 51 sufficient to inhibit growth of tumor cells in said population 
of tumor cells, thereby inhibiting growth of tumor cells in said population of cells. 

20 69. The method of claim 68, wherein the tumor cells are selected from the 

group consisting of: human carcinoma cells, human leukemia cells, human T-lymphoma 
cells, and human melanoma cells. 

70. The method of claim 68, wherein the tumor cells are in culture. 

71. A method of inhibiting the replication of a virus within at least one 
25 cell infected by the virus, the method comprising: 

contacting said at least one infected cell with an effective amount of a polypeptide 
of claim 31, 34, 37, 41, or 51 sufficient to inhibit viral replication in said at least one 
v infected cell, thereby inhibiting replication of the virus in said at least one infected cells. 
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. 72. The method of claim 7 1 , wherein the virus is an RN A virus. 

73. The method of claim 72, wherein the virus is a human 
immunodeficiency virus or a hepatitis C virus. 

74. The method of claim 71, wherein the virus is a DNA virus. 

75. The method of claim 74, wherein the virus is a hepatitis B virus. 

76. The method of claim 71, wherein the cells are cultured. 

77. A method of treating an autoimmune disorder in a patient, the method 
comprising: administering to the patient an effective amount of the polypeptide of claim 
31, 34, 37, 41, or 51. 

78 The method of claim 77, wherein the autoimmune disorder is selected 
from the group consisting of multiple sclerosis, rheumatoid arthntis, lupus erythematosus, 
and type I diabetes. 

79 In a method of treating a disorder treatable by administration of 
interferon-alpha to a subject, an improved method comprising: administering to the subject 

15 an effective amount of the polypeptide of claim 31, 34, 37, 41, or 51. 

80 The method claim 79, wherein the disorder treatable by administration 
of interferon-alpha is selected from the group consisting of: sclerosis, rheumatoid arthrins, 
lupus erythematosus, and type I diabetes. 

81 A method of for making a modified or recombinant nucleic acid, the 

20 method comprising: 

recursively recombining a sequence of one or more nucleic acids of clam 1 , 2, 3, 
8 or 18 with a sequence of one or more addit.onal nucleic acids, each sequence of the one 
or more additional nucleic acids encodmg an interferon-alpha or an ammo ac.d 
subsequence thereof. 

25 82. The method of claim 81, wherein said recursive recombination 

■ produce, at .easr one .ibrar, of recombinant interfcron-ahpha homologue nudeic acids. 
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83. A nucleic acid library produced by (he method of claim 82. 

84. A population of cells comprising the library of claim 83. 

85. A recombinant interferon-alpha homologue nucleic acid produced by 
the method of claim 82. 

5 86. A ceil comprising the nucleic acid of claim 85. 

87. The method of claim 81, wherein the recursive recombination is 
performed in vitro. 

88. The method of claim 81, wherein the recursive recombination is 
performed in vivo or ex vivo. 

10 89. A composition comprising two or more nucleic acids of claim 1 , 2, 3, 

8, or 18. 

90. The composition of claim 89, wherein the composition comprises a 
library comprising at least ten nucleic acids. 

91. A method of producing a modified or recombinant interferon-alpha 
15 homologue nucleic acid comprising mutating a nucleic acid of claim 1, 2, 3, 8, or 18. 

92. The modified or recombinant interferon-alpha homologue nucleic 
acid produced by the method of claim 91 . 

93. A computer or computer readable medium comprising a database 
comprising a sequence record comprising one or more character strings corresponding to a 

20 nucleic acid or protein sequence selected from SEQ ID NO:l to SEQ ID NO:85. 

94. An integrated system comprising a computer or computer readable 
medium comprising a database comprising one or more sequence records, each of said 
sequence records comprising one or more character strings corresponding to a nucleic acid 
or protein sequence selected from SEQ ID NO:l to SEQ ED NO:85, the integrated system 

25 ^ further comprising a user input interface allowing a user to selectively view said one or 
more sequence records. 
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95. '.'The integrated system of claim 94, the computer or computer readable 
m ediu m comprising an alignment instruction set wh.ch aligns the character strings with 
one or more additional character strings corresponding to a nucleic acid or prote.n 
sequence. 

96. The integrated system of claim 95, wherein the instruction set 
comprises one or more of: a local homology comparison determination, a homology 
alignment determination, a search for similarity determination, and a BLAST 
determination. 

97. The integrated system of claim 95, further comprising a user readable 
output element which displays an alignment produced by the alignment instruction set. 

98. The integrated system of claim 94, the computer or computer readable 
medium further compnsing an instruction set which translates at least one nucleic acid 
sequence comprising a sequence selected from SEQ ID NO:l to SEQ ID NO:35 or SEQ 
ID NO:72 to SEQ ID NO:78 into an amino acid sequence. 

99. The integrated system of claim 94, the computer or computer readable 
medium further comprising an instruction set for reverse-translating at least one amino 
acid sequence comprising a sequence selected from SEQ ID NO:36 to SEQ ID NO:70 or 
SEQ ID NO:79 to SEQ ID NO:85 into a nucleic acid sequence. 

100. The integrated system of claim 99, wherein the instruction set selects 
the nucleic acid sequence by applying a codon usage instruction set or an instruction set 
which determines sequence identity to a test nucleic acid sequence. 

101. A method of using a computer system to present information 
pertaining to at least one of a plurality of sequence records stored in a database, said 
sequence records each comprising at least one character string corresponding to SEQ ID 

5 NO: 1 to SEQ ID NO:85, the method comprising: 

determining a list of at least one character string corresponding to one or more of 
SEQ ID NO: l ib- SEQ ED NO:85 or a subsequence thereof; 

detenninm & which of said at least one character string of said list are selected by a 

user; and 
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displaying each of the selected character strings, or aligning each of the selected 
character strings with an additional character string. 

102. The method of claim 101 , further comprising displaying an alignment 
of each of the selected character strings with the additional character string. 

5 103. The method of claim 101, further comprising displaying the list. 

104. A nucleic acid which comprises a unique subsequence in a nucleic 
acid selected from SEQ ID NO:l to SEQ ID NO:35 or SEQ ID NO:72 to SEQ ID NO:78, 
wherein the unique subsequence is unique as compared to a nucleic acid sequence of a 
known interferon-alpha nucleic acid sequence or a nucleic acid corresponding to any of 
10 GenBank accession number: J00210 (alpha-D), J00207 (Alpha-A), X02958 (Alpha-6), 
X02956 (Alpha-5), V00533 (alpha-H), V00542 (alpha-14), V00545 (IFN-1B), X03125 
(alpha-8), X02957 (alpha- 16), V00540 (alpha-21), X02955 (alpha-4b), V00532 (alpha-C), 
X02960 (alpha-7), X02961 (alpha-10 pseudogene), R0067 (Gx-1), 101614, 101787, 
107821, Ml 2350 (alpha-F), M38289, V00549 (alpha-2a), and 108313 (alpha-Con 1). 

15 105. A polypeptide which comprises a unique subsequence in a 

polypeptide selected from: SEQ ID NO:36 to SEQ ID NO:70 or SEQ ID NO:79 to SEQ 
ID NO:85, wherein the unique subsequence is unique as compared to a sequence of a 
known interferon-alpha polypeptide or a sequence of a polypeptide encoded by a nucleic 
acid corresponding to any of GenBank accession number: J00210 (alpha-D), J00207 

20 (Alpha-A), X02958 (Alpha-6), X02956 (Alpha-5), V00533 (alpha-H), V00542 (alpha-14), 
V00545 (IFN-1B), X03125 (alpha-8), X02957 (alpha-16), V00540 (alpha-21), X02955 
(alpha-4b), V00532 (alpha-C), X02960 (alpha-7), X02961 (alpha-10 pseudogene), R0067 
(Gx-1), 101614, 101787, 107821, M 12350 (alpha-F), M38289, V00549 (alpha-2a), and 
108313 (alpha-Con 1). 

25 106. A target nucleic acid which hybridizes under stringent conditions to a 

unique coding oligonucleotide which encodes a unique subsequence in a polypeptide 
selected from: SEQ ID NO:36 to SEQ ID NO:70 or SEQ ID NO:79 to SEQ ID NO:85, 
wherein the unique subsequence is unique as compared to a sequence of a known 
interferon-alpha polypeptide or a sequence of a polypeptide encoded by a nucleic acid 
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corresponding fa any of GenBank accession number: J00210 (alpha-D), J00207 (Alpha- 
A) HP958 (Alpha-6). X02956 (Alpha-5). V00533 (alpha-H). V00542 (alpha-14), 
V00545 (IFN-IB), X03125 (alpha-8), X02957 (alpha-16), V00540 (alpha-21). X02955 
(alpha-4b), V00532 (alpha-C), X02960 (alpha-7). X02961 (alpha-10 pseudogene), R0067 
(Gx-1), 101614, 101787, 107821, M12350 (alpha-F), M38289, V00549 (al P ha-2a). and 
108313 (alpha-Con 1). 

107. The' nucleic acid of claim 106, wherein the stringent conditions are 
selected such that a perfectly complementary oligonucleotide to the unique coding 
oligonucleotide hybridizes to the unique coding oligonucleotide with at least a 5x higher 
signal to noise ratio than for hybridization of the perfectly complementary oligonucleoude 
to a control nucleic acid corresponding to any of GenBank accession number: J002 10 
(alpha-D), J00207 (Alpha-A), X02958 (Alpha-6), X02956 (Alpha-5), V00533 (alpha-H), 
V00542 (alpha-14), V00545 (IFN-IB). X03125 (alpha-8), X02957 (alpha-16), V00540 
(alpha-21) X02955 (a. P ha-4b), V00532 (alpha-C), X02960 (alpha-7), X02961 (alpha-10 

-067 (Gx-D, 101614, 101787, 107821, M12350 (alpha-P), M38289.V00549 
(alpha-2a), and 108313 (alpha-Conl), wherein the target nucleic acid hybndizes to the 
unique coding oligonucleotide with at least a 2x h.gher signal to noise ratio as compared to 
hybridization of the control nucleic acid to the coding oligonucleoude. 

108. The nucleic acid of any of claims 1, 2, 3, 8, or 18, wherein the nucleic 
acid encodes an interferon-alpha homologue having an increased growth inhibition 
activity against a population of cancer cells relative to a growth inhibition activity of 
human interferon-alpha 2a against said population of cancer cells. 

109 The nucleic acid of claim 108, wherein the cancer cells of said 
population of cancer cells comprise a cancer cell line selected from: a leukemia cell line, a 
m elanoma cel. line, a lung cancer cell line, a colon cancer cell line, a central nervous 
system (CNS) cancer cell line, an ovarian cancer cell line, a breast cancer cell line, a 
prostate cancer cell line, and a renal cancer cell line, and the growth inhibition activity is 
me asured as a concentration of interferon-alpha homologue producing a 50% inhibit^ of 
growth of the cancer cell line (GI50 value), wherein the interferon-alpha homologue has a 
) * G150 value at least 2-fold lower than the GI50 value of the human interferon-alpha 2a. 
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110. The nucleic acid of claim 109, wherein the encoded interferon-alpha 
homologue has a GI50 value at least 5-fold lower than the GI50 value of the human 
interferon-alpha 2a. 

111. The nucleic acid of claim 107, wherein the encoded interferon-alpha 
5 homologue has a GI50 value at least 10-fold lower than the GI50 value of the human 

interferon-alpha 2a. 

112. The nucleic acid of any of claims 1, 2, 3, 8, or 18, wherein the nucleic 
acid encodes an interferon-alpha homologue having increased an cytostatic activity against 
a population of cancer cells relative to the cytostatic activity of human interferon-alpha 2a 

10 against said population of cancer cells. 

113. The nucleic acid of claim 112, wherein the cancer cells comprise a 
cancer cell line selected from: a leukemia cell line, a melanoma cell line, a lung cancer cell 
line, a colon cancer cell line, a CNS cancer cell line, an ovarian cancer cell line, a breast 
cancer cell line, a prostate cancer cell line, and a renal cancer cell line, the cytostatic 

15 activity measured as the concentration of an interferon-alpha causing a total inhibition of 
growth of the cell line (TGI value), wherein the interferon-alpha homologue has a TGI 
value at least 2-fold lower than the TGI value of the human interferon-alpha 2a. 

114. The nucleic acid of claim 1 12, wherein the encoded interferon-alpha 
homologue has a TGI value at least 5-fold lower than the TGI value of the human 

20 interferon-alpha 2a. 

115. The nucleic acid of claim 1 12, wherein the encoded interferon-alpha 
homologue has a TGI value at least 10-fold lower than the TGI value of the human 
interferon-alpha 2a. 

116. The nucleic acid of any of claims 1, 2, 3, 8, or 18, wherein the nucleic 
25 acid encodes an interferon-alpha homologue having an increased cytotoxic activity against 

a population of cancer cells relative to the cytotoxic activity of human interferon-alpha 2a 
against said population of cancer cells. 
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117. The nucleic acid of claim 1 16, wherein the cancer cells comprise a 
cancer cell line selected from: a leukemia cell line, a melanoma cell line, a lung cancer cell 
line, a colon cancer cell line, a central nervous system (CNS) cancer cell line, an ovarian 
cancer cell line, a breast cancer cell line, a prostate cancer cell line, and a renal cancer cell 
line, the cytotoxic activity measured as the concentration of interferon-alpha producing a 
50% reduction in an amount of cellular protein in a cell line measured after a period of 
incubation (LC50 value), wherein the interferon-alpha homologue has a LC50 value at 
least 2-fold lower than the LC50 value of the human interferon-alpha 2a. 

118. The nucleic acid of claim 116, wherein the encoded interferon-alpha 
homologue has a LC50 value at least 5-fold lower than the LC50 value of the human 
interferon-alpha 2a. 

119. The nucleic acid of claim 116, wherein the encoded interferon-alpha 
homologue has a LC50 value at least 10-fold lower than the LC50 value of the human 
interferon-alpha 2a. 

120. The polypeptide of any of claims claim 31, 34, 37, 41, or 51, said 
polypeptide having an increased growth inhibition activity against a population of cancer 
cells relative to the inhibition activity of human interferon-alpha 2a against the populate 
of cancer cells. 

121. The polypeptide of claim 120, wherein the population of cancer cells 
comprises a cancer cell line selected from: a leukemia cell line, a melanoma celUine, a 
,ung cancer cell line, a colon cancer cell line, a CNS cancer cell line, an ovarian cancer 
cell line a breast cancer cell line, a prostate cancer cell line, and a renal cancer cell hne, 
the growth inhibition activity measured as the concentration of polypeptide or human 
.nterferon-alpha 2a causing a 50% inhibition of growth of the cell line (GI50 value), 
wherein the polypeptide has a GI50 value at least Mold lower than the GI50 value of the 
human interferon-alpha 2a. 

122. A nucleic acid produced by the method of claim 81. 
Si 123. An interferon-alpha polypeptide or amino acid subsequence thereof 
produced by the method of claim 81. 
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SEQ_36 (1) C DLPQTH SLGNRRALMLL AQMGR I S PF SCLKDRQDFGF PQ 

SEQ_37 (1) CDLPQTHSLGDRRAMILLAQMGRISPFSCLKDRYDFGFPQ 

SEQ_38 (1) CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRHDFGFPR 

SEQ_39 (1) CDLPQTHSLGNRRALMLLAQMGRISPFSCLKDRQDFGFPQ 

SEQ_40 (1) CDLPQTHSLGNRRALVLLAQMGRISPFSCLKDRYDFGFPQ 

SEQ_41 (1) CDLPQTHSLGNRRALMLLAQMGRISPFSCLKDRYDFGFPQ 

SEQ_42 (1) CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRQDFGFPQ 

SEQ_43 (lj CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRHDFGFPQ 

SEQ_44 (1) CDLPQTHSLGNRRALILLAQMRRISPFSCLKDRHDFGFPQ 

SEQ_4 5 ( 1 ) CDLPQTHSLGNRRALMLLAQMGRISPFSCLKDRQDFGFPQ 

SEQ_46 (1) CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRYDFGFPQ 

SEQ_47 (1) CDLPQTHSLGNRRALILLGQMGRISHFSCLKDRHDFGFPQ 

SEQ_48 (1) CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRYDFGFPQ 
SEQ_49 . (1) CDLPQTHSLGNRRALMLLAQMGRISPFSCLKDRYDFGFPQ 

SEQ_50 (1) CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRHDFGLPQ 

SEQ_51 (1) CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRYDFGFPQ 

SEQ_52 (1) CDLPQTHSLGNKRAMMLLAQMGRTSPFSCLKDRHDFGFPQ 

SEQ_53 (1) CDLPQTHSLGNSRALMLLAQMGRISPFSCLKDRHDFGFPQ 

SEQ_54 (1) CDLPQTHSLGNRRALILLAQMGRISHFSCLKDRHDFGFPQ 

SEQ_55 (1) CDLPQTHSLGNRRAMMLLAQMSRISPSSCLMDRHDFEFPQ 

SEQ_56 (1) CDLPQTHSLGNRRALILLAQMGRISHFSCLKDRYDFGFPQ 

SEQ_57 (1) CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRHDFRFPQ 

SEQ_58 (1) CDLPQTHSLGNRRTLMIMAQMGRISPFSCLKDRHDFGFPQ 

SEQ_59 (1) CDLPQTHSLGNRRALILLAQMGRISHFSCLKDRYDFGFPQ 

SEQ_60 (1) CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRHDFGFPQ 

SEQ_61 (1) CDL PQTH SLGNRRAL I LL AQMRR I S PF SC LKDRHDFGF PQ 

SEQ_62 (1) CDLPQTHSLGNRRALILLAQMGRVSPFSCLKDRHDFGFPQ 

SEQ_63 (1) CDL PQTH SLGNRRAL I LL AQMGR I S PF SCLKDRHDFRF PQ 

SEQ_64 (1) CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRHDFGFPQ 

SEQ_65 (1) CDLPQTHSLGNRRPLILLAQMGRISPFSCLKDRQDFGFPQ 

SEQ_66 (1) CDLPQTHSPGNRRALMLLAQMGRISPFSCLKDRYDFGFPQ 

SEQ_67 (1) CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRHDFGLPQ 

SEQ_68 (1) CDLPQTHSLGNRRTLMLMAQMRRISPFPRLKDRYDFGFPQ 

SEQ_69 CD CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRHDFGFPQ 

SEQ_70 (1) CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRYDFGFPQ 

SEQ_79 (1) CDLPQTHSLGNRRALILLAQMGRISPFSCLMDRHDFGFPQ 

SEQ_80 (1) CDLPQTHSLGNRRAL I LL AQMGRI S PF SCLKDRHDFGF PQ 

SEQ_81 (1) CDLPQTHSLGNRRTLMIMAQMGRISPFSCLKDRHDFGFPQ 

SEQ_82 (1) CDLPQTHSLGNRRAL I LL AQMGRI S PF SCLKDRHDFGFPQ 

SEQ_83 (1) CDLPQTHSLGNRRTLMIMAQMGRISPFSCLKDRHDFGFPQ 

SEQ_84 (1) CDLPQTHSLGNRRALILLAQMGRISPFSCLMDRHDFGFPQ 

SEQ_85 (1) CDL PQTH SLGNRRTLM IMAQMGRI S PF SC LKDRHDFGF PQ 

Fig. 1A 
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SEQ_36 
SEQ_37 
SEQ_38 
SEQ_39 
SEQ_40 
SEQ_41 
SEQ_42 
SEQ_43 
SEQ_44 
SEQ_45 
SEQ_46 
SEQ_47 (41) 
SEQ_48 (41) 
SEQ_49 (41) 
SEQ_50 
SEQ_51 
SEQ_52 
SEQ_53 

SEQ_54 

SEQ_55 

SEQ_56 

SEQ_57 

SEQ_58 

SEQ_59 

SEQ_60 

SEQ_61 

SEQ_62 

SEQ_63 

SEQ_64 

SEQ_65 

SEQ_66 

SEQ_67 

SEQ_68 

SEQ_69 

SEQ_70 

SEQ_79 
SEQ_80 
SEQ_81 
SEQ_82 
SEQ_83 
SEQ_84 
SEQ_85 



EEFDGNQFQKAQAISVLHEMIQQTFNIitbiJSJJoa^-v- 
EEFDGNQFQKAQAISVLHEMIQQTFNLFSTKDSSAAWEQS 
EEFDGNQFQKAQAISVLHEMIQQTFNLFSTKDSSVAWDER 
EEFDGNQFQKAQAISVLHEIMQQTFNLFSTKNSSAAWDET 

E EFDGNQFQKAQ AI SVLHEMI QQTFNL F STKDS S AAWEQ S 
r.ppnr,NOFOKAOAISVLHEMIQQTFNLFSTKNSSAAWDET 
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SEQ_36 
SEQ_37 
SEQ_38 
SEQ_39 
SEQ_40 
SEQ_41 
SEQ,42 
SEQ_43 
SEQ_44 
SEQ_45 
SEQ_46 
SEQ_47 
SEQ_48 
SEQ_49 
SEQ-50 
SEQ_51 
SEQ_52 

SEQ_53 
SEQ_54 
SEQ_55 
SEQ_56 
SEQ_57 
SEQ_58 
SEQ_59 

SEQ_60 

SEQ_61 

S EQ_62 

SEQ_63 
SEQ_64 
SEQ_65 
SEQ_66 
SEQ_67 
SEQ_68 
SEQ_69 
SEQ_70 
SEQ_79 
SEQ_80 
SEQ_81 
SEQ_82 
SEQ_83 
SEQ_84 
SE Q_85 (81) 



81 LLEKFSTELYQQL1TOLEACVIQE LMNEDSIL AV 

81) LLEKFSTELYQQLNDLEACVIQE ^ EDSIL AV 

8 81 LLEKFSTELNQQ^^^^^QgyQy£ETPLMNEDSlLAV 

81 LLEKFSTELHQQLNELEACVVy EETPLMN VDSILAV 
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121 

(121) RKYFQRITLYL I ERKYS PC AWEWRAE IMRSFSFSTNLQK 
(121) KKYFQRITLYLIERKYSPCAWEWRAEIMRSFSFSTNLQK 
(121) KKYFQRITLYLTEKKYS PC SWEWRAE I MRS F S F STNLQK 
(121) RKYFQRITLYLIERKYSPCAWEWRAEIMRSFSFSTNLQK 
. , x vv vt?noTrPT.vT.TPPKVSPCAWEWRAEIMRSFSFSTNLQK 



SEQ_36 
SEQ_37 
SEQ_38 

QFn (121) RKYFQRITLYLIERKYbK;AWBVV«iuij.ni«r 

So 40 (121) KKYFQRITLYLIERKYSPCAWEWRAEIMRSFSFSTNLQK 

m 41 (121) RKYFQRITLYLIERKYSPCAWEWRAEIMRSFSFSTNLQK 

III 42 121) KKYFQRITLYL I ERKYS PC AWEWRAE IMRSF SF STNLQK 

til' 43 121) KKYFQRITLYLTEKKYSPCAWEWRAE IMRSFSFSTNLQK 

SEQ 44 ' vvvi.nPTTT.YI.TEKKYSPCAWEVVRAEIMRSFSFS'rNLQK 

SEQ_45 
SEQ_46 
SEQ_47 



(121) RKYFQRITLYLIERKYSPCAWKVVKAr, linear or o 
121) RKYFQRITLYLIERKYSPCAWEWRAEIMRSFSFSTNLQK 
121 RKYFQRITLYLTEKKYSPCAWEWRAEIMRSFSFSTNLQK 
c;FO 48 121 RKYFQRITLYLTEKKYSPCSWEWRAEIMRSFSFSTNLQK 
SEQ_48 (121) ^^pqrxtLYLTEKKY S PC SWEWRAEIMRS F SF STNLQK 
KKYFQRI TLYLTEKKY S PC AWE WRAE IMRSF S F STNLQK 
KKYFQRITL,YLTEKKYSPCSWEWRAEIMRSFSFSTNLQK 
qFO 52 (121) KKYFQRITLYLTEKKYSPCAWEWRAEIMRSFSFSTNLQK 
M21 RKYFQRITLYLIERKYSPCAWEWRAE IMRSFSFSTNLQK 
, x ffwvrAo tti .vt.mf.K'KYSPCAWEWRAEIMRSFSFSTNLQK 



SEQ_49 (121) 
SEQ_50 (121) K 
SEQ_51 (121) KKYF< 



SEQ_53 
SEQ_54 
SEQ_55 




SEQ_57 



FQRITLYLTKKKYSPCSWEVVRAEIMKbr or 
SEO~56 (121) RKYFQRITLYLMEKKYSPCAWEWRAEIMRSFSFSTNLQK 
bby - FQRI TLYLTEKKY S PC AWE WRAE IMRSF S F STNLQK 

'FQRITLYLTEKKYSPCAWEWRAEIMRSFSFSTNLQK 
TQRITLYLMEKKYSPCAWEWRAEIMRSFSFSTNLQK 
TQRITLYLTEKKYSPCAWEWRAEIMRSFSFSTNLQK 

r FQRITLYLTEKKY S PCAWE WRAE IMRS F SF STNLQK 
fFRRITLYLTEKKYSPCAWEWRAEIMRSFSFSTNLQK 
(121) KKYFQRITLYLTERKYSPCAWEWRAEIMRSFSFSTNLQK 
121) KKYFQRITLYLTEKKYSPCAWEWRAEIMRSFSFSTNLQK 
121) KKYFQRITLYLIERKYSPCAWEWRAEIMRSFSFSTNLQK 
twvd/vdttt.vt.tf.kKHSPCSWEVVRAEIMRSFSFSTNLQK 



SEQ_60 (121) KKY 
SEQ_61 (121) KKY 
SEQ_62 
SEQ_63 
SEQ_64 
SEQ_65 
SEQ_66 
SEQ_67 
SEQ_68 
SEQ_69 
SEQ_70 
SEQ_79 
SEQ_80 
SEQ_81 

qpO _ 83 (121) KKYFRRI TLYLTEKKY S PC AWE WRAE I MRS f o rsnibyix 
SMI 121 KKYFRRITLYLTEKKYSPCAWEWRAEIMRSFSFSTNLQK 
sIqJs U21) KKYFRRITLYLTEKKYS PC AWEWRAEIMRSF SFSTNLQK 

Fig. ID 



( 121 ) RKYFQRITLYLTEEKYSPCAWEWRAEIMRSror oii^yrv 

121) KKYFRRI TLYLTEKKY S PC AWEAVRAEIMRSF S F STNLQK 

121) KKYFQRITLYLTEKKYSPCAWEWRAEIMRSFSFSTNLQK 

121) KKYFQRITLYLTERKYSPCAWEWRAEIMRSFSFSTNLQK 

121) KKYFRRITLYLTEKKYSPCAWEWRAEIMRSFSFSTNLQK 

121) KKYFRRITLYLTEKKYSPCAWEWRAEIMRSFSFSTNLQK 

121) RKYFRRITLYLTEKKYSPCAWEWRAEIMRSFSFSTNLQK 

- „ , „„„™xmT vT.rrFKKYRPPAWEWRAEIMRSFSFSTNLQK 
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-log GI50 [jxg/ml] 
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Hl-60(TB) 
K-562 
MOLT-4 
RPMI-8226 
A5497AIUU 
NCI-H226 
NCI-H23 
NCI- 
NCI-H460 
NCI-H522 
UULU 205 
HCT-116 
HCT-15 
HT29 
KM12 
SW-620 
SF-268 
SF-295 
SF-539 
SNB-75 
U251 
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SEQUENCE LISTING 



10 



<110> HEINRICHS, VOLKER 
CHEN, TEDDY 
PATTEN, PHILLIP A. 

<12 0> IFN-ALPHA HOMOLOGUES 

<13 0> 02-101510/0140.002 

<140> 
<141> 

15 <150> 09/415,183 
<151> 1999-10-07 

<160> 88 
20 <170> Patentln Ver. 2.0 

<210> 1 
<211> 498 
<212> DNA 
25 <213> Artificial Sequence 



<220> . . Artific ial Sequence: Synthetic DNA 

<223> Description of Artilicia 

30 <220> 

<223> Clone ID 2DH12 

i-nrt cctggcacaa 60 

<400> 1 = ,-aaccttggc aacaggaggg ccttg ^=" att cccccag 120 

tgt gatctgc aaggacagac £££££ f^tgagatg 180 

atgggacgaa tctctccttt gc tcaagcca "tctgtcc 240 

gaggagtttg «[«flcaacca g a aaggat tcat ctjctgcttg « 300 

atccagcaga "ttcaatct c cagcagctga atgacctgga « 360 

SSSS =i i^xzi ssS S& c-jse - 

ESSE SSSS ttccaa 

agattaagga ggaaggaa 

<210> 2 
45 <211> 498 
<212> DNA 

<213> Artificial Sequence 

<220> . Arti ficial Sequence: Synthetic DNA 

50 <223> Description of Artitic 



35 



40 



<220> 

<223> Clone ID 2CA.J 



55 



► „=.t-«rt cctggcacaa 60 
<400> 2 .nrrttoot gacaggaggg ccatgatact * g 12 o 

3SSS5 SSSS & SSS5 25— * 

gaggagtttg atggcaacca gttccag 



WO 01/25438 
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sssrss sr =s rss ssss 

£22= =K 2SSS =5 

SSS tcagagcaga aatcatgaga tcttcccctt tttc.acaaa cttgcaaaaa 480 



agattaagga ggaaggaa 

<210> 3- 

<211> 498 

10 <212> DNA 

<213> Artificial Sequence 



15 



<2M> Description of Artificial Sequence: Synthetic DNA 
<220> 

<223> Clone ID 4AB9 



20 tgtgatctgc ctcagaccca cagccttggc aacaggaggg -ttgatact -cggcacaa 60 
20 atgggacgaa tctctccttt ctcctgcctg aaggacagac atgactttgg £tcccccgg 12 
gaggagtttg atggcaacca gttccagaag ^tcaagcca tctctgtcct J ^ 

atqcagcaga ccttcaatct cttcagcaca aagaactcat ctgccgcccg gg y y 
ctcctagaaa aattttccac tgaacCttac cagcaactga atgaactgga ^"^tgtg 300 
25 atacaggagg ttggggtgga agagactccc ctgatgaatg »W«tccat -tggctgtg 3 

aagaaatact tccaaagaat «ctcttt.t ctgacagaga ag-gtatag ccc ^ ^ 
tgggaggttg tcagagcaga aatcatgaga tctttctctt ^ 
agattaagga ggaaggaa 



30 <210> 4 

<211> 498 
<212> DNA 

<213> Artificial Sequence 



35 n.scriotion of Artificial Sequence: Synthetic DMA 



<223> Description 
<220> 

<223> Clone ID 2DA4 



Xatctgc ctcagaccca cagccttggt aacaggaggg ccttgatgct cctggcacaa W 
atgggaagaa tctctccttt ctcctgcctg aaggacagac atgactttgg * Q 
gaggagtttg atagcaacca gttccagaag ^tcaagcca tctctgtcct ccatg a g ^ 

45 atgcagcaga ccttcaatct cttcagcaca aaggactcat Jtoctgcttg gg g 9 ^ 
ctcctagaaa aattttccac tgaactctac cagcagctga atgacctgga g g g 
atacaggagg ttggggtgga agagaccccc ctgatgaatg ^^cat cct« , Qfl ^ 
aggaagtact tccaaagaat cactctttat c "atagaga gga « cttgcaaa aa 480 

tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa g ^ 

50 agattaagga ggaaggaa 



<210> 5 
<211> 498 
<212> DNA 
55 <213> Artificial Sequence 

<220> 



7 22 3> Description of Artificial Sequence: Synthetic DNA 
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<220> 

<223> Clone ID 3DA11 
<400> 5 

5 tgtgatctgc ctcagaccca cagccttggt aacaggaggg ccttggtact cctggcacaa 60 
atgggaagaa tctctccttt ctcctgcctg aaggacagat atgatttcgg attcccccag 120 
gaggagtttg atggcaacca gttccagaag gctcaagcca tctctgtcct ccatgagatg 180 
atccagcaga ccttcaatct cttcagcaca aaggattcat ctgctgcttg ggatgagacc 240 
ctcctagaaa aattttccac tgaactttac cagcagctga atgacctgga agcctgcgtg 300 
10 atacaggagg ttggggtgga agagaccccc ctgatgaatg aggactccat cctggctgtg 360 
aagaaatact tccaaagaat cactctttat ctaatagaga ggaaatacag cccttgtgca 420 
tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 480 
agattaagga ggaaggaa 498 

15 <210> 6 

<211> 498 
<212> DNA 

<213> Artificial Sequence 
20 <220> 

<223> Description of Artificial Sequence: Synthetic DNA 



25 



<220> 

<223> Clone ID 2DB11 



<400> 6 

tgtgatctgc ctcagaccca cagccttggt aacaggaggg ccttgatgct cctggcacaa 60 

atgggaagaa tctctccttt ctcctgcctg aaggacagat atgatttcgg attcccccag 120 

gaggagtttg atggcaacca gttccagaag gctcaagcca tctctgtcct ccatgagatg 180 

30 atccagcaga ccttcaatct cttcagcaca aaggattcat ctgctgcttg ggatgagacc 240 

ctcctagaaa aattttccac tgaactttac cagcagctga atgacttgga agcctgtgtg 300 

atacaggagg ttggggtgga agagactccc ctgatgaatg tggactccat cctggctgtg 360 

aggaagtact tccaaagaat cactctttat ctaatagaga ggaaatacag cccttgtgca 420 

tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 480 

35 agattaagga ggaaggaa 498 

<210> 7 

<211> 498 

<212> DNA 

40 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

45 <220> 

<223> Clone ID 2CA5 

<400> 7 

tgtgatctgc ctcagaccca cagccttggt aacaggaggg ccttgatact cctggcacaa 60 

50 atgggacgaa tctctccttt ctcctgcctg aaggacagac aagactttgg attcccccag 120 

gaggagtttg atggcaaccg gttccagaag gctcaagcca tctctgtcct ccatgagatg 180 

atccagcaga ccttcaatct cttcagcaca aagaactcat ctgctgcttg ggaacagagc 240 

ctcctagaaa aattttccac tgaactctac cagcagctga atgacctgga agcctgcgtg 300 

atacaggagg ttggggtgga agagaccccc ctgatgaatg aggactccat cctggctgtg 360 

55 aagaaatact tccaaagaat cactctttat ctaatagaga ggaaatacag cccttgtgca 420 

tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 480 
v agattaagga ggaaggaa 498 



<210> 8 
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10 



15 



<211> 498 : 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<223> Clone ID 2G6 

llZXc cccaoaccca ca |= = a« » 

SSSS SSSS « s S-g- ~a. jj 

atccagcaga ccttcaatct "tcagcaca atgacctgga agcctgcgtg 300 

ctcctagaaa aattttccac tgaacttaac cage g g cat cc tggctgtg 360 

atacaggagg ttggggtgga «J-9J«ccc ctgatgaatg JJ^ ccct tgtgcc 420 

aagaaatact tccaaagaat cactctctat "gacag 9 J ettgeaaaaa 480 

tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaaca a ^ 

20 agattaagga ggaaggaa 

<210> 9 
<211> 498 
<212> DNA 
25 <213> Artificial Sequence 

: 2 2 2 23> Description of Artificial Sequence: Synthetic DNA 

30 <220> 

<223> Clone ID 3AH7 

Xatctgc ctcagaccca cagccttggt ; ^^.^^ atScccag 120 
35 atgcgaagaa tctctccttt ctcctgcctg ^jacagac atg 99 180 
gaggagtttg atagcaacca gttccagaag ^teaageca ^ctctg gagc 240 

atccagcaga ccttcaatct cttcagcaca aaggattcat J J « flta 300 

ctcctagaaa aattttccac ^gaacttcac ^aactga aggactccat cctggctgtg 360 
gtacaggagg ttggggtgga agagactccc ^atgaatg J« ccctt gtgca 420 

40 aagaaatacc tccaaagaat "ctctttat ctgacagag * ettgeaaaaa 480 

tgggaggttg tcagagcaga aatcatgaga tctttctctt t<- 49g 
agattaagga ggaaggaa 

<210> 10 
45 <211> 498 
<212> DNA 

<213> Artificial Sequence 
50 <223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<223> Clone ID 2G5 



55 



<400> 10 aacaaaaggg ecttgatget cctggcacaa 60 

tgtgatctgc ctcagaccca cagccttggt aac ^^gg c g « at tcccccag 120. 
aegggaagaa tctctccttt ctcctgcctg aagjacagac ^cttt^ ccatgagatg 180 
"at" ft™ ESEc.t ctgctgcttg ggaacagagc 240 
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ctcctagaaa .aattttccac tgaactctac cagcagctga atgacctgga agcctgcgtg 300 

atacaggagg ttggggtgga agagaccccc ctgatgaatg tggactccat cctggctgtg 360 

aggaagtact tccaaagaat cactctttat ctaatagaga ggaaatacag cccttgtgca 420 

tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 480 

agattaagga ggaaggaa 498 



10 



<210> 11 

<211> 498 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

15 <220> 

<223> Clone ID 2BA8 

<400> 11 

tgtgatctgc ctcagaccca cagccttggt aacaggaggg ccctgatact cctggcacaa 

20 atgggacgaa tctctccttt ctcctgcctg aaggacagat atgatttcgg attcccccag 120 

gaggagtttg atggcaacca gttccagaag gctcaagcca tctctgtcct ccatgagatg 

atccagcaga ccttcaatct cttcagcaca aaggattcat ctgctgcttg ggaacagagc 

ctcctagaaa aattttccac tgaactttac cagcagctga atgacctgga agcctgcgtg 

atacaggagg ttggggtgga agagaccccc ctaatgaatg tggactccat cctggctgtg 360 

25 aggaagtact tccaaagaat cactctttat ctaatagaga ggaaatacag cccttgtgca "™ 

tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 
agattaagga ggaaggaa 



50 



55 



60 



180 
240 
300 



420 
480 
498 



<210> 12 
30 <211> 498 
<212> DNA 

<213> Artificial Sequence 
<220> 

35 <223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<223> Clone ID 1F3 
40 <400> 12 

tgtgatctgc ctcagaccca cagccttggt aacaggaggg ccttgatact cctgggacaa 60 
atgggaagaa tctctcattt ctcctgcctg aaggacagac atgactttgg attcccccag 120 
gaggagtttg atggcaacca gttccagaag gctcaagcca tctctgtcct ccatgagatg 180 



yuyyuy v-v^^, 3 ~> «* ~ * i A 

atccagcaga ccttcaacct cttcagcaca aaggactcat ctgttgcttg ggatgagagg 240 



45 cttctagaca aactctatac tgaactttac cagcagctga atgacctgga agcctgtgtg 

atgcaggagg tgtgggtggg agggactccc ctgatgaatg aggactccat cctggctgtg 

agaaaatact tccaaagaat cactctctat ctgacagaga agaaatacag cccttgtgcc 

tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 
agattaagga ggaaggaa 



300 
360 
420 
480 
498 



<210> 13 
<211> 498 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:. Synthetic DNA 



<220> 
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<223> Clone ID 4BE10 
<400> 13 



, Ss S=£ SSSSSS =S=S SES SSS S. 

a ssns susss ssss ros sssss 

c cctagala S c"cac tgaacttt.c cagc.actga atgaactgga agcatgtgcg 
atacaggggg ttggggtgga ag.gactcec ctgatgaatg cttggctgtg 360 

10 aggaaatact tccaaagaat cactctttat "gaeag.ga agaagtatag cccttg^ ^ 

tgggaggttg tcagagcaga aatcatgaga tcttcctccn i^**^ * ^ 

agattaagga ggaaggaa 

<210> 14 
15 <211> 498 
<212> DNA 

<213> Artificial Sequence 
20 <223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<223> Clone ID 2DD9 

25 Xtclc = «. ~ = = - ssss SSS S. 
SS55 ™ — s SS3S =2 

atccagcaga ccttcaatct cttcagcac caacagctga atgacctgga agcctgcgtg 300 
30 ctcctagaaa aattttccac Wctctac cagcagctga g cctggctgtg 360 

atacaggagg ttggggtgga agagaccccc ccgauy^ y cccttgttcc 420 

aagaaatacc tccaaagaat cactctttat ctgac gaga agaag .tag cccttg^ ^ 
tgggaggttg tcagagcaga aatcatgaga ^cuu^ll . 498 

agattaagga ggaaggaa 



35 



40 



<210> 15 
<211> 498 
<212> DNA 

<213> Artificial Sequence 
<220> 



<223> Description of Artificial Sequence: Synthetic DNA' 



<220> 

45 <223> Clone ID 3CA1 
<400> 15 



t, gate tgc ctcagaccca c.gccttggc aacaggaggg ccttga act « ^ 6 
aegggaagaa tctctccttt ctcctgcccg aaggacagac "gaettegg attaccccag 
50 gaggagtttg atggca.ee. gttcc.gaag g«c.agcc. «tctjte« « 

atceagcag. ccttcaatct ctteagcaea aagaactcat ctgetget , ,„„ 
ctcctagaaa aattttccac tgaaccctac ^y La « cctaactatq 360 

atacaggagg ttgggatgga agagactccc ctgatgaatg tggactccat cctggctgtg 
aagaaatact tccaaagaat cactctttat ctgacagaga agaagtatag cccttgtgc 
55 tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa ctege ^ 
agattaagga ggaaggaa 



<210> 16 
<211> 498 
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<212> DNA 

<213> Artificial Sequence 
<220> 

5 <223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<223> Clone ID 2F8 
10 <400> 16 

tgtgatctgc ctcagaccca cagccttggt aacaggaggg ccttgatact cctggcacaa 



20 



25 



60 



420 
480 



atgggacgaa tctctccttt ctcctgcctg aaggacagat atgatttcgg attcccccag 120 

gaggagtttg atggcaacca gttccagaag gctcaagcca tctctgtcct ccatgagatg 180 

atgcagcaga ccttcaatct cttcagcaca aagaactcat ctgctgcttg ggatgagacc 240 

15 ctcctagaaa aattttccac tgaactttac cagcaactga atgaactgga agcatgtgtg 300 

atacaggagg ttggggtgga agagactccc ctgatgaatg aggactccat cctggctgtg 3 60 

aagaaatact tccaaagaat cactctttat ctgacagaga agaagtatag cccttgttcc 

tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 

agattaagga ggaaggaa 498 

<210> 17 
<211> 498 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 



<220> 

30 <223> Clone ID 6CG3 
<400> 17 

tgtgatctgc ctcagaccca cagccttggt aacaagaggg ccatgatgct cctggcacaa 
atgggaagaa cctctccttt ctcctgtctg aaggacagac atgactttgg attcccccag 

35 gaggagtttg atggcaacca gttccagagg gctcaagcca tctttgtcct ccatgagatg 180 
atccagcaga ccttcaattt cttcagcaca aaggactcat ctgctgcttg ggaacagagc 
ctcctagaaa aattttccac tgaacttaac cagcagctga atgacctgga agcctgcgtg 
atacaggaag ttggggtgga agagactccc ctgatgaatg aggactccat cctggctgtg 
aagaaatact tccaaagaat cactctttat ctgacagaga agaaatacag cccttgtgcc 

40 tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 
agattaagga ggaaggaa 



60 
120 



240 
300 
360 
420 
480 
498 



<210> 18 
<211> 498 
45 <212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

50 

<220> 

<223> Clone ID 3CG7 
<400> 18 

55 tgtgatctgc ctcagaccca cagccttggt aacagtaggg ccttgatgct cctggcacaa 60 
atgggaagaa tctccccttt ctcctgcctg aaggacagac atgatttcgg attcccccag 120 
v gaggagtttg atggcaacca gttccagaag gctcaagcca tctctgcctt ccatgagatg 180 
atccagcaga ccttcaatct cttcagcaca aaggattcat ctgctgcttg ggaacagaac 240 
ctcctagaaa aattttccac tgaactttac cagcaactga ataacctgga agcatgtgtg 300 
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acacaggagg ttgggatgga agagactccc ctgatgaatg tggactccat cctggctgtg 360 
aggaagtact tccaaagaat cactctttat ctaatagaga ggaaatacag «ctcgtgcc 420 
?gggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 480 
agattaagga ggaaggaa 



10 



35 



<210> 19 
<211> 498 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: Synthetic DNA 



<220> 

15 <223> Clone ID 1D3 

Ess ssss sss =sss S2ss , = s 

20 SSS - S5SS - ESS - 

ctcctagaaa aattttccac tgaactttac cagcaactga atgacctgga agcatgtgtg 300 

= = <EBi i= iSS « S S 

25 tgggaggttg tcagagcaga aatcatgaga tctttctccc ctw.* ^ 
agattaagga ggaaggaa 

<210> 20 

<211> 498 

30 <212> DNA 

<213> Artificial Sequence 



<22?> Description of Artificial Sequence: Synthetic DNA 
<220> 

<223> Clone ID 2G4 
<400> 20 



40 tgtgatc^gc ctcagaccca cagccttggt aacaggaggg ccatgatgct "tggcacaa 60 
a?gagcagaa tetctcette ctcctgtctg atggacagac atgactttga atttccccag 120 
gaggaatttg atgataaaca gttccagaag JctccaQcca tctctgtcct 

~ SSSS S2= 323-: Scjjjtjjj 300 

45 ssss =2= = sss =ss 

Jgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 480 
agattaagga ggaaggaa 



50 <210> 21 

<211> 498 

<212> DNA 

<213> Artificial Sequence 



55 <223> Description of Artificial Sequence: Synthetic DNA 

V 

<220> 

<223> Clone ID 1A1 
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<400> 21 

tgtgatctgc ctcagaccca cagccttggt 

atgggaagaa tctctcattt ctcctgcctg 

5 gaggtgtttg atggcaacca gttccagaag 

atgcagcaga ccttcaatct cttcagcaca 

ctcctagaaa aattttccac tgaacttcac 

atacaggagg ttggggtgga agagactccc 

aggaaatact ttcaaagaat cactctttat 

10 tgggaggttg tcagagcaga aatcatgaga 

agattaagga ggaaggaa 

<210> 22 
<211> 498 
15 <212> DNA 

<213> Artificial Sequence 



aacaggaggg ccttgatact cctggcacaa 60 
aaggacagat atgatttcgg attcccccag 120 
gcccaagcca tctctgcctt ccatgagatg 180 
gaggactcat ctgctgcttg ggaacagagc 240 
cagcaactga atgacctgga agcctgtgtg 300 
ctgatgaatg aggactccat cctggctgtg 360 
ctaatggaga agaaatacag cccttgtgcc 420 
tctttctctt tttcaacaaa cttgcaaaaa 480 

498 



<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
20 4 
<220> 

<223> Clone ID 1D10 
<400> 22 

25 tgtgatctgc ctcagaccca cagccttggt aacaggaggg ccttgatact cctggcacaa 60 
atgggaagaa tctctcattt ctcctgcctg aaggacagac atgatttcgg attcccccag 120 
gaggagtttg atggccacca gttccagaag actcaagcca tctctgtcct ccatgagatg 180 
atccagcaga ccttcaatct cttcagcaca aaggactcat ctgctgcttg ggaacagagc 240 
ctcctagaaa aattttccac tgaactttac cagcaactga atgacctgga agcatgtgtg 300 

30 atacaggagg ttggggtgga agagactccc ctgatgaatg aggactccat cctggctgtg 3 60 
aagaaatact tccaaagaat cactctttat ctgatggaga agaaatacag cccttgtgcc 420 
tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 480 
agattaagga ggaaggaa 4 98 

35 <210> 23 
<211> 498 
<212> DNA 

<213> Artificial Sequence 



40 <220> 

<223> Description of Artificial Sequence: Synthetic DNA 



<220> 

<223> Clone ID 1F6 

45 

<400> 23 

tgtgatctgc ctcagaccca cagccttggt 
atgggaagaa tctctccttt ctcctgcctg 
gaggagtttg atggcaacca gttccagaag 

50 atccagcaga ccttcaatct cttcagcaca 
ctcctagaaa aattttccac tgaacttaac 
atacaggagg ctggggtgga agagactccc 
aagaaatact tccaaagaat cactctttat 
tgggaggttg tcagagcaga aatcatgaga 

55 agattaagga ggaaggaa 



aacaggagga ctttgatgat aatggcacaa 60 
aaggacagac atgactttgg atttccccag 120 
gctcaagcca tctctgtcct ccatgagatg 180 
aaggactcat ctgctacttg ggaacagagc 240 
cagcagctga atgacctgga agcctgcgtg 300 
ctgatgaatg tggactccat cctggctgtg 360 
ctaacagaga agaaatacag cccttgtgcc 420 
tctttctctt tttcaacaaa cttgcaaaaa 480 

498 



v <210> 24 
<211> 498 
<212> DNA 
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<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<223> Clone ID 2A10 

llZltllc ctcagaccca cagccttggt -cjwjj™ -tgatact cctggcacaa 60 q 
atgggaagaa tctcccattt ctcctgcctg aaggacagat atgattt gg 180 
gaggtgtttg atggcaacca 5ttccagaag ^tcaagcca tctctg cagagc 240 

atccagcaga ccttcaatcc cttcagcaca aa 99_^a ataacctgga agcatgtgtg 300 
ctcctagaaa aattttccac tgaactttac "gcaaccga a « cctggctgtg 360 

atacaggagg ttggggtgga agagactccc c ^tgaatg W cccttgtgcc 4 20 

aggaaatact ttcaaagaat "^ctttat ctgatgg g aa cttgcaaaa a 480 

tgggaggttg tcagagcaga aatcatgaga tctttctctt 498 
agattaagga ggaaggaa 



) <210> 25 
<211> 498 
<212> DNA 

<213> Artificial Sequence 



5 till: n^riction of Artificial Sequence: Synthetic DNA 



0 



35 



<223> Description 
<220> 

<223> Clone ID 2C3 



Xatctgc ctcagaccca cagccttggt aacaggaggg ccttgatact cctggcacaa W 
atgggaagaa tctctccttt ctcctgcctg aaggacagac atgactttgg 18Q 
gaggagtttg atggcaacca gtcccagaag 9 c "aagcca ^tctg atgcgacc 2 40 

atccagcaga ccttcaatct cttcagcaca "ggactcat ^gatacttg gg g ^ 
cttttagaaa aattttccac tgaacttaac "gcagctga "gacctflfl * 360 
atacaggagg ttggggtgga agagaccccc «9atgaatg JOT cccttg tgcc 420 

aagaaatact tccaaagaat "ctctttat ^gacagaga ag | cttgC aaaaa 480 

tgggaggttg tcagagcaga aatcatgaga tctttctctt tttca ^ 
40 agattaagga ggaaggaa 

<210> 26 
<211> 498 
<212> DNA 
45 <213> Artificial Sequence 

f2 2 2?> Description of Artificial Sequence: Synthetic DNA 

50 <220> 

<223> Clone ID 2D1 



55 



Xatctgc ctcagaccca cagccttggt aacaggaggg ccttgatact cctggcacaa M 
a 9 tgggacgaa tctctccttt ctcctgcctg -ggacagac a^ctttgg £ 180 
gaggagtttg atggcaaccg gttccagaag ^tcaagcca «tctj gagc 240 

atccagcaga ccttcaatct cttcagcaca aagaactcat c gccgci 8 yy 
ctcctagaL aattttccac tgaactctac cagcagct g a atgacctOTa ^cctj^ ^ 
atacaggagg ttggggtgga agagaccccc ctgatgaatg agg 
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aagaaatact tccaaagaat cactctttat ctaatagaga ggaaatacag cccttgtgca 420 
tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 480 
agattaagga ggaaggaa 

5 <210> 27 
<211> 498 
<212> DNA 

<213> Artificial Sequence 
10 <220> 

<223> Description of Artificial Sequence: Synthetic DNA 



15 



<220> 

<223> Clone ID 2D10 



60 



420 
480 



<400> 27 

tgtgatctgc ctcagaccca cagccttggt aacaggaggg ccttgatact cctggcacaa 

atgggaagag tctctccttt ctcctgcctg aaggacagac atgactttgg attcccccag 120 

gaggagtttg atggcaacca gttccagaag gctcaagcca tctctgcctt ccatgagatg 180 

20 atccagcaga ccttcaatct cttcagcaca aaggactcat ctgctacttg ggaacagagc 240 

ctcctagaaa aattttccac tgaactttac cagcaactga ataacctgga agcctgcgtg 300 

atacaggagg ttggggtgga agagactccc ctgatgaatg tggactccat cctggctgtg 360 

aagaaatact tccgaagaat cactctctat ctgacagaga agaaatacag cccttgtgcc 

tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 

25 agattaagga ggaaggaa 498 

<210> 28 
<211> 498 
<212> DNA 
30 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

35 <220> 

<223> Clone ID 2D7 

<400> 28 

tgtgatctgc ctcagaccca cagccttggt aacaggcggg ccttgatact cctggcacaa 



60 



180 
240 
300 



40 atgggaagaa tctctccttt ctcctgtctg aaggacagac atgacttcag atttccccag 120 

gaggagtttg atggcaacca gttccagaag gctcaagcca tctctgtcct ccatgagatg 

atccagcaga ccttcaatct cttcagcaca aaggactcat ctgctacttg ggaacagagc 

ctcctagaaa aattttccac tgaactttac cagcaactga ataacctgga agcttgcgtg 

atacaggagg ttggggtgga agagactccc ctgatgaatg tggactctat cctggctgtg 360 

45 aagaaatact tccaaagaat cactctttat ctgacagaga ggaaatacag cccttgtgcc 420 

tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa cttgcaaaaa 480 

agattaagga ggaaggaa 498 

<210> 29 
50 <211> 498 
<212> DNA 

<213> Artificial Sequence 
<220> 

55 <223> Description of Artificial Sequence: Synthetic DNA 

v <220> 

<223> Clone ID 2D9 
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titaatctgc ctcagaccca cagccttggt aacaggaggg ccttgatact cctggcacaa 60 
acgggaagaa tctcLcttt ctcctgcctg aaggacagac atgactttgg actcccccag 20 

auyyya y . attccagaag gctcaagcca tctctgtcct ccatgagatg 1BU 

accca, ga SSSS: cttcagcaca aaggactcac ctgctacttg ggaacagagc 24 

ctcct.gaaa = « = acgacctgga « = 300 

aag™ tcc.aagaa " S a'aaatacag cccctgcgcc <20 

cggg.ggttg "agagc.g. aatcatgaga tctttccctt cttcaacaaa cttgcaaaaa 



agattaagga ggaaggaa 

<210> 30 
<211> 498 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<223> Clone ID 2DA2 

toJgatctgc ctcagaccca cagccttggt aacaggaggc ccttgatact cctggcacaa 60 
tgtgatctgc cccagd ct cctacctg aaggacagac aggacttcgg attcccccag 120 

— ESSK 2SSS ctaatagaga »a a a«ac.g fccSgtgc « J 
cgggaggctg tcagagcaga aatcatgaga tctttctctt tttca.caaa cttgcaaaaa 480 
agattaagga ggaaggaa 

<210> 31 
<211> 498 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequencer Synthetic DNA 
<220> 

<223> Clone ID 2DH9 

ZlUlUc ctcagaccca cagccctggt aacaggaggg ccttgatgct cctggcacaa „ 
acggcaacca gc aagcca tctctgtcct ccatgagatg .00 

«"ttccac tgaacfctac c c. ctg. ,t,.cctgg. 'gcctg?gtg 300 
a acaggagg ctggggtgga ag.gaccccc ctgatgaatg tgg.ctccat cctggctgt, 3.0 

aggaagtact ecca.ag.at »««»» ™cct cite," aa cttgcaaaaa 480 
tgggaggttg tcagagcaga aatcatgaga tcctcctctt uv. ^ 

agattaagga ggaaggaa 



<210> 32 
<211> 498 
<212> DNA 

<213> Artificial Sequence 
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10 



15 



<220> c Tv^t-^fSrial Seauence: Synthetic DNA 

<223> Description of Artificial bequence y 

<220> 

<223> Clone ID 2G11 

<400> 32 + + ^raaaaaqq ccttgatact cctggcacaa 60 

tg cgatctgc ctcagaccca cagccttggt aacaggaggg « tttgg acttccccag 120 

atgggaagaa tctctccttt ctcctgcccg a«yy » tctctgtcct ccatgagatg 180 
g aggagtttg atggcaacca gttccagaag actca gcca tctc^ 

atccagcaga ccttcaatct Jttcagcaca aagg atgacctgga agcctgcgtg 300 

ctcctagaaa aattctacat tgaacttttc cag y a tccat cctggctgtg 360 

atacaggagg ttggggtgga agagactccc ctgatgaatg W cccttgtgcc 420 

agaaaatact tccaaagaat cactc "at "gacagagg « ctt gcaaaaa 480 

tgggaggttg tcagagcaga aatcatgaga tctttctctt 498 
agattaagga ggaaggaa 



<210> 33 
20 <211> 498 
<212> DNA. 

<213> Artificial Sequence 
<220> 



25 f 2 23> Description of Artificial Sequence: Synthetic DNA 



<220> 

<223> Clone ID 2G12 



30 



35 



40 



45 



^tgatctgc ctcagaccca cagccttggt aacaggagga ctttgatgct catggcacaa 60 q 

atgaggagaa tctctccttt cccccgcctg aaggacagat jcgatttcgg ccatgagatg 180 

gaggtgtttg atggcaacca gttccagaag ^tcaagcta * ggatgagacc 240 

atgcagcaga ccttcaatct cttc.gc.ca aaga.ctcat ™J agcctgtgtg 300 

ctccta g aca aattctacac tgaactctac cagcag y cttggctgtg 360 

atgcaggagg ggagggtggg agaaactccc ctgatgaatg ^9 cccttgtgC c 420 

aagaaatact tccgaagaat cactctctat ^acagag « cttgcaaaaa 480 

tgggaggctg tcagagcaga aatcatgaga tctttctctt 498 



agattaagga ggaaggaa 

<210> 34 
<211> 498 
<212> DNA 

<213> Artificial Sequence 



<220> . * irhificial Sequence: Synthetic DNA 

<223> Description of Artificial beque 



<220> 

50 <223> Clone ID 2H9 



<400> 34 ^nnr aacaqqaggg ccttgatact cctggcacaa 60 

tgtgatctgc ctcagaccca cagccttggt aacaggaggg » attcccccag 120 

atgggaagaa tctctccttt ctcctgcctg aaggacagac atgactt gg ccatgagatg 180 
55 gaggagtttg atggcaacca gttccagaag ^tcaagcca gga aca g agc 240 

■ " atccagcaga ccttcaatct cttcagcaca aaggactcat «g agcctgtgtg 300 

4 ctcctagaaa aattttccac tgaacttaac «gcagctg g cctggctgtg 360 

iztiiiii usee ssss rs -™ <=™ 420 
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agattaagga ggaaggaa 



<210> 35 
5 <211> 498 
<212> DNA 

<213> Artificial Sequence 



< 220> • of Artificial Sequence: Synthetic DNA 

10 <223> Description of Artirici 



<220> 
<223> Clone ID 6BC11 



15 < 400> 35 a ,-aaccttggt aacaggaggg ccttgatact cctgg 120 

tgtgatctgc ctcagaccca c-gccttgg at atgatttcgg lgQ - 

atgggaagaa tctctccttt gct caagcca tctctgtcct ccatg^B 

ga ggagtttg atggcaacca gctccjg^ ^ agcctgcgcg 300 

atccagcaga ^"caatct aac cagca gctga «£acctgg g tg 360 

20 ctcctagaaa aattttccac * t cc cC gatgaatg tggaccct-av. 42 o 
atacaggagg ttggagtgga ajagac'ccc ggaaatacag cccttjtgcc ^ 

aagaaatact tccaaagaat «ctc tcttCc tctt tttcaacaaa cttg ^ 

tgggaggttg tcagagcaga aatcatg g 
agattaagga ggaaggaa 



25 



30 



<210> 36 
<211> I 66 
<212> PRT 

<213> Artificial Sequence 



<220> • t ion of Artificial Sequence: Synthetic amino acid 

<223> Description ot Arti 

<220> 

35 <223> Clone ID 2DH12 

« «- ~ - - - G i y o Mn Kg AI9 Ala » Met 

; u , u «. J «, « - ~ ~ ~ - - ^ - ~ 

20 , 

ug Gln „ - «, - - -» - - - Mp G s As " Gln 

50 m*. Ma Trp Glu Gln Thr 

50 Phe Asn Le U Ser * « - ~ "1 

65 nv ^ rm Gln Leu Asn Asp Leu 

, , ~ ri„ Thr Pro Leu Met 
55 <nu Ala CVS VaX ne «. CXu «1 «g »1 W «» 110 
100 

alaValArgL y S Tyr Phe Gln Arg He Thr 
Asn Val Asp Ser He Leu Ala V.l Arg 



40 



45 
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115. 



120 



125 



Leu Tyr Leu He Glu Arg Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 140 

Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 

145 150 155 160 



Arg Leu Arg Arg Lys Glu 
10 165 



<210> 37 
<211> 166 
15 <212> PRT 

<213> Artificial Sequence 

<220> . m 

<223> Description of Artificial Sequence: Synthetic amino acid 

20 

<220> 

<223> Clone ID 2CA3 
<400> 37 

25 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asp Arg Arg Ala Met He 
15 10 15 

Leu Leu Ala Gin Met Gly Arg He Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 30 

30 

Arg Tyr Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
35 40 45 

Gin Lys Ala Gin Ala He Ser Val Leu His Glu Met He Gin Gin Thr 
35 50 55 60 

Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Glu Gin Ser 
65 70 75 80 

40 Leu Leu Glu Lys Phe Ser Thr Glu Leu Tyr Gin Gin Leu Asn Glu Leu 

85 90 95 



45 



Glu Ala Cys Val He Gin Glu Val Gly Val Gly Glu Thr Pro Leu Met 
100 105 110 

Asn Gly Asp Ser He Leu Ala Val Lys Lys Tyr Phe Gin Arg lie Thr 
115 120 125 



Leu Tyr Leu lie Glu Arg Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
50 130 135 140 

Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 150 155 160 

55 Arg Leu Arg Arg Lys Glu 

165 



<210> 38 
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<211> 166 
<212> PRT 

<213> Artificial Sequence 



5 n-criotion of Artificial Sequence: Synthetic amino acid 



<223> Description 
<220> 

<223> Clone ID 4AB9 

10 



C y s°Lp 8 Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu lie 

15 Leu Leu Ala Gin Met Gly Arg He Ser Pro Phe Ser Cys Leu Lys Asp 
20 2b 
Arg His Asp Phe Gly Phe Pro Arg Glu Glu Phe Asp Gly Asn Gin Phe 
35 40 45 

20 Gin Lys Ala Gin Ala He Ser Val Leu His Glu Met Met Gin Gin Thr 
50 55 60 

Phe Asn Leu Phe Ser Thr Lys Asn Ser Ser Ala Ala Trp Asp Glu Thr 
25 65 70 76 

L eu Leu Glu Lys Phe Ser Thr Glu Leu Tyr Gin Gin Leu Asn Glu Leu 
85 90 

30 Glu Ala cys v.l He Gin Glu V.l Gly val Glu Glu Thr Pro Leu Met 
100 10b 
Asn Glu Asp ser He Leu Ala Val Lys Lys Tyr Phe Gin Ar, He Thr 
115 120 
35 Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ser Trp Glu Val Val 



130 



135 



Arg Ala Glu lie Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 



40 145 



150 



Arg Leu Arg Arg Lys Glu 
165 



45 

<210> 39 
<211> 166 
<212> PRT 

<213> Artificial Sequence 

50 



< <2 2 23 > > Description of Artificial Sequence: Synthetic anuno acid 
<220> 

55 <223> Clone ID 2DA4 

<400> 39 s Asn Arg Arg A ia Leu Met 

Cys Asp Leu Pro Gin Thr His ber ^ 15 
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Leu Leu Ala' Gin Met Gly Arg He Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 30 

5 Arg Gin Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Ser Asn Gin Phe 
35 40 45 

Gin Lys Ala Gin Ala He Ser Val Leu His Glu Met Met Gin Gin Thr 
50 55 60 

Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr 
65 70 75 80 

Leu Leu Glu Lys Phe Ser Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu 
15 " 85 90 95 

Glu Ala Cys Val He Gin Glu Val Gly Val Glu Glu Thr Pro Leu Met 
100 105 HO 

20 Asn Val Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr 
115 120 125 

Leu Tyr Leu He Glu Arg Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 140 

25 ' 
Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 150 155 160 

Arg Leu Arg Arg Lys Glu 
30 " 165 



<210> 40 

<211> 166 

35 <212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic ammo acid 

40 

<220> 

<223> Clone ID 3DA11 
<400> 40 

45 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu Val 
15 10 15 

Leu Leu Ala Gin Met Gly Arg He Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 30 

50 

Arg Tyr Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
35 40 45 

Gin Lys Ala Gin Ala He Ser Val Leu His Glu Met He Gin Gin Thr 
55 50 55 60 

« Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr 
65 70 . 75 80 



WO 01/25438 



PCT/DS00/27781 



L eu Leu Glu Lys Ph. Ser Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu 



85 



90 



Glu Ala Cys val II. Gin Glu val Gly Val Glu Glu Thr Pro Leu H.C 
100 lo:> 

lie Leu Ala Val Lys Lys Tyr Phe Gin Arg He Thr 



Asn Glu Asp Ser 
115 



10 Leu Tyr Leu He Glu Arg Lys 



Tyr Ser Pro Cys Ala Trp Glu Val Val 



130 



135 



140 



155 



15 



» „ c or PhP Ser Phe Ser Thr Asn Leu Gin Lys 
Arg Ala Glu He Met Arg Ser Phe Ser i>ne s.^ lgQ 

14? 150 

Arg Leu Arg Arg Lys Glu 
165 



20 <210> 41 
<211> 166 
<212> PRT 

<213> Artificial Sequence 

25 <220> ^nfieial Sequence: Synthetic amino acid 

<223> Description of Artificial beguer 



30 



<220> 

<223> Clone ID 2DB11 



STU 1 - Pro Gin Thr His Ser Leu Gly Asn Ar 9 Ar 9 Ma Leu Her 



35 Le u Leu Ala Gin Met Gly Ar, He Ser Pro Phe Ser Cys Leu Lys Asp 
20 " 
Arg Tyr Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
35 4U 

40 sl r , n Ala Tie Ser Val Leu His Glu Met He Gin Gin Thr 

Gin Lys Ala Gin Ala lie i>er va fiQ 

50 55 



Ph e Asn Leu Phe Ser Thr Lys Asp Ser Ser »U Ala Trp Asp Glu Thr 

l Leu Glu Lys Phe Ser Thr Glu Leu Tyr Gin Gin Leu Asn ASP Leu 
85 yu 
50 Glu Ala cys val lie Gin Glu val Gly val Glu Glu Thr Pro Leu Met 
100 LK)0 
A8n val Asp ser Xle Leu Ala val Ar g Lys Tyr Phe Gin Ar B He Thr 
115 " u 

55 , x WQ ^ ser Pro Cys Ala Trp Glu Val Val 

Leu Tyr Leu He Glu Arg Lys Tyr Ser fro y ^ 

130 135 
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145 150 155 160 

Arg Leu Arg Arg Lys Glu 
165 



<210> 42 
<211> 166 
<212> PRT 
10 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic amino acid 

15 <220> 

<223> Clone ID 2CA5 

<400> 42 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu He 
20 1 5 10 15 

Leu Leu Ala Gin Met Gly Arg He Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 30 

25 Arg Gin Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Arg Phe 
35 40 45 



30 



Gin Lys Ala Gin Ala He Ser Val Leu His Glu Met He Gin Gin Thr 

50 55 60 

Phe Asn Leu Phe Ser Thr Lys Asn Ser Ser Ala Ala Trp Glu Gin Ser 

65 70 75 80 



Leu Leu Glu Lys Phe Ser Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu 
35 85 90 95 

Glu Ala Cys Val He Gin Glu Val Gly Val Glu Glu Thr Pro Leu Met 
100 105 HO 

40 Asn Glu Asp Ser lie Leu Ala Val Lys Lys Tyr Phe Gin Arg He Thr 
115 120 125 



45 



Leu Tyr Leu He Glu Arg Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 140 

Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 

145 150 155 160 



Arg Leu Arg Arg Lys Glu 
50 165 



<210> 43 
<211> 166 
55 <212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic amino acid 



WO 01/25438 
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<220> 

<223> Clone ID 2G6 



5 Cys^Leu Pro Gin Thr His Ser Leu Gly Asn Ar g Ar g Ma Leu He 

L eu Leu Ala Gin Met Gly Ar g He Ser Pre Ph. Ser Cys Leu Lys Asp 
10 20 25 

Ar g His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
35 40 

, ^ n„ He Ser Val Leu His Glu Met lie Gin Gin Thr 
15 Gin Lys Ala Gin Ala lie ser vai u ^ 

50 55 
Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Thr Trp Glu Gin Ser 
65 ^ ^ 

20 Leu Leu Glu Lys Phe Ser Thr Glu Leu Asn Gin G!„ Leu Asn », Leu 

85 90 
01 » Ala Gys val lie Gin Glu Val Gly val Glu Glu Thr Pro Leu Hec 
25 100 

Asn val Asp Pro He Leu Ala val Lys Lys Tyr Phe Gin Ar g He Thr 

30 Leu Tvr 1 Thr Glu Lys Lys Tyr Ser Pro cys Ala Trp G!u Va, Va! 
130 135 

cor- PhP Ser Phe Ser Thr Asn Leu Gin Lys 
Arg Ala Glu He Met Arg Ser Phe ser me a 16Q 



150 



145 

Arg Leu Arg Arg Lys Glu 
165 



40 <210> 44 
<211> 166 
<212> PRT 

<213> Artificial Sequence 



45 <220> f wHficial Sequence: Synthetic amino acid 

<223> Description of Artificial bequeuv. 

<220> 

<223> Clone ID 3AH7 

50 

C y s°Asp 4 L eu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu lie 



55 Leu Leu Ala Gin Met- Arg Arg He Ser Pro Phe Ser Cys Leu Lys Asp 
20 " 
1 Ar g His Asp Phe Gly Phe Pro Gin GXu Glu Phe Asp Ser Asn Gin Phe 



35 40 
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o val Leu His Glu Met He Gin Gin Thr 
Gln Lys Ala Gin Ala lie Ser V.l Leu ^ 
50 

5 Phe *. «. - - - - - - ~ ^ " a " " 

2 ^ G lu «. »» S~ - «» - »£ G1 " ^ ^ ~ 
10 G1 „ Me eye « vll G1 n «, vel «, vel d. OXu Thr Pro «. - 

100 

AS „ G iu ,s P ser ne - S - «, - - S " 9 

15 Leu ^ * «. «. s - - ~ - ss - Glu val val 
20 « - - - - s s " phe ser Phe = Thr ~ " u 38 

145 



25 



30 



Arg Leu Arg Arg Lys Glu 
A 9 165 



<210> 45 
<211> 166 
<212> PRT 

<213> Artificial Sequence 



<220> • Mon of Artificial Sequence: Synthetic amino 

<223> Description ot ft"" 



acid 



35 <220> 

<223> Clone ID 2Gb 

^Leu Pro Gin Thr His Ser Leu Gly Asn >rg Arg Ala Leu Met 

40 1 m ti. Ser Pro Phe Ser Cys Leu Lys Asp 

L eu Leu Ala Gin Met Gly Arg He Ser 30 
20 

45 „ ^ - - - - G r - G1 ° phe 

G1 „ W 3 r. Gln «. «. - « - - - To ~ Gi - Gin ~ 

50 Trt> Glu Gln Ser 

50 Ph e Asn Leu Phe Ser Thr Lys ASP Ser Ser Ala XI. Trp 

65 cm Leu Asn Asp Leu 

^ L eu G lu Ly= H» ser Thr Glu U» Tyr «. 

O D 



55 



, Thr Pro Leu Met 

Val He Gin Glu Val Gly Val Glu Glu ^ 



Glu Ala Cys Val i« — lQ5 
100 
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Asn ».l ASP Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr 

115 120 
L eu Tyr Leu lie Glu Arg Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 



130 



135 



Arg Ala Glu He Met 
145 



Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 



150 



.155 



10 Arg Leu Arg Arg Lys Glu 

165 



<210> 46 

15 <211> 166 

<212> PRT 

<213> Artificial Sequence 



<220> e wnfirial Seouence: Synthetic amino acid 

20 <223> Description of Artificial s>eguem. e y 



<220> 

<223> Clone ID 2BA8 



25 «. 01. Thr His ser Leu Gly Asn Arg Arg Al, Leu He 

Le » L .u ,1, Gin Met Gly Arg lie Ser Pro Phe Ser Cys Leu Lys Asp 
30 20 25 

Ar g Tyr Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Oly Asn Gin Phe 
35 40 
35 Gin Lys Ale Gin Ala He Ser val Leu His Glu Met He Gin Gin Thr 



CC 60 

50 55 



Thr Lys Asp Ser Ser Ala Ala Trp Glu Gin Ser 



Phe Asn Leu Phe Ser Thr Lys asp ^ — ~- — 80 



65 

40 



70 



L eu Leu Glu Lys Phe Ser Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu 
85 90 

Glu Ala cys V.l lie Gin Olu Val Gly Val Glu Glu Thr Pro Leu Met 
45 ioo 10b 



Asn val Asp Ser lie Leu Al, V.l Arg Lys Tyr Phe Gin Arg lie Thr 
115 120 
50 L.u xvr Leu He Olu Arg Lys Tyr Ser Pro Cys Ala Trp Glu val val 
130 135 
Arg Ala Glu lie Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 

55 



145 150 



Arg Leu Arg Arg Lys Glu 
165 
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<210> 47 
<211> 166 
<212> PRT 

<213> Artificial Sequence 

5 

<220> 

<223> Description of Artificial Sequence: Synthetic amino acid 
<220> 

10 <223> Clone ID 1F3 
<400> 47 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu He 
15 10 15 



15 



30 



Leu Leu Gly Gin Met Gly Arg He Ser His Phe Ser Cys Leu Lys Asp 
20 25 30 



Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
20 35 40 45 

Gin Lys Ala Gin Ala He Ser Val Leu His Glu Met He Gin Gin Thr 
50 55 60 

25 Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Val Ala Trp Asp Glu Arg 

65 70 75 80 



Leu Leu Asp Lys Leu Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu 
85 90 95 

Glu Ala Cys Val Met Gin Glu Val Trp Val Gly Gly Thr Pro Leu Met 
100 105 HO 



Asn Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr 
35 115 120 125 

Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 140 

40 Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 150 . 155 160 



Arg Leu Arg Arg Lys Glu 
165 



45 



<210> 48 
<211> 166 
<212> PRT 
50 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic amino acid 

55 <220> 

<223> Clone ID 4BE10 



<400> 48 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu lie 
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15 

« Leu ,1. Gln>.t Gly Ar g He Ser Pro Phe Ser Cys Leu Lys «-P 

20 *. 2b 

5 ns * phP Glv Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 

Arg Tyr Asp Phe Gly pne 45 

35 au 

, ^ Tie Ser Val Leu His Glu lie Met Gin Gin Thr 

Gin Lys Ala Gin Ala lie ser vai gQ 

10 50 i5 

Phe Asn Leu Phe ser Thr Lys Asn Ser Ser Ale Trp Asp Glu Thr 
65 70 



15 Lee Leu Glu Lys Phe Ser Thr Glu Leu Tyr Gin Gin Leu Asn Glu Leu 

85 yu 
G1 „ Ala cys Val He Gin Gly Val Gly Val Glu Glu Thr Pro Leu Met 
100 105 
20 Asn Glu Asp Ser tU Leu Ala val Ar, Lys Tyr Phe Gin Ar g He Thr 
115 120 
L. Tyr Leu Thr Glu Lys Lys Tyr ser Pro Cys Ser Trp Glu Vai Val 

w, l Glu He Met Ar g Ser Phe Ser Ph. Ser Thr Asn Leu Gin Ly. 



145 



150 



30 Arg Leu Arg Arg Lys Glu 

165 



<210> 49 
35 <211> 166 
<212> PRT 

<213> Artificial Sequence 



<220> • r- ^n of Artificial Sequence: Synthetic amino acid 

40 <223> Description of Arciuciai * ^ 

<220> 

<223> Clone ID 2DD9 
45 cys°Asp S Leu Pro Gin Thr His Ser Leu Gly Asn Ar g Ar, Ala Leu Met 

j, Leu Ala G!n Met Gly Ar g He Ser Pro Phe Ser Cys Leu Lys asp 
50 20 



Arg Tyr ASP Phe G!y Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 

55 G1 „ Lys Al.^ AX. Ue Ser V.X Leu Kis Glu Met He Gin Gin Thr 
50 , 55 
~ Phe Asn Leu Phe Ser Thr Lys Asp ser Ser Ala Ala Trp Glu Gin Ser 
6S 70 
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- U- «- P h e Ser Thr Gly Leu ^ G1 „ Mn ^ l ^ 

5 «- *1. C y s VJJ xx. 81a clu val val ^ ^ ^ 

U3 110 



- Glu J, ser „. Leo „. Lys Lys ^ r Phe 01B Arg lle Thr 

10 iZU 125 

Leu Tyr Leu Thr Glu Lys Lvs Tvr c~ o 

130 LyS ^ Ser p ™ Cys Ser Trp G lu Val Val 

■ LJ5 140 

J5 Jr. «a Glu „ e Met ^ ser phe ^ t ^ ^ g ^ ^ 

155 ; 160 



Arg Leu Arg Arg Lys G lu 
165 

20 

<210> 50 
<211> 166 
<2I2> prt 
25 <213> Artificial Sequence 

<220> 

<"3, Description o£ Arti£icial s ^ ence; synchetic ^ ^ 
<220> . 

30 <223> Clone ID 3CA1 
<400> 50 



40 



CVS Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu n . 

io 15 

«-» -a Gin Met Gly Arg Ile Ser Pro Phe Ser Cys Leu Lys Asp 
Ar 9 His ASP Phe Gly Leu Pro Gin Glu Glu Phe A s P Gly J Gln Phe 

Cln Lys Aia Gln Aia Ile s Val Leu ^ ^ ^ ^ ^ 

3:5 60 
45 Phe A sn Leu Phe Ser Thr Lys Asn Ser Ser Aia Ala Trp Asp ^ Thr 

. 75 80 

Leu Leu Glu Lys Phe Ser Thr Glu Leu Tyr Gln rin t » 

85 Y Gln Leu Asn Asn Leu 

50 90 95 

«. «a Gys vu a. 0 ln 8lu v.! Gly Met Glu Glu Thr p „ 

105 110 
55 As„ Vel ser IU Leu Ala ^ ^ ^ ^ ^ ^ ^ t ^ 

120 125 
«-« Tyr Leu Thr G1 „ Lys L Tyr Ser pro Cys ^ ^ ^ ^ 

1Jb 140 



PCT/US00/27781 



Thr Asn Leu Gin Lys 



WO 01/25438 

Ar g Ala Glu n l5Q 
145 

t^u Arg Arg Lys Glu 
Arg Leu Ary l6 5 

5 

<210> 51 
10 5S EttcUl seance 

... eU l *"" h " iC Sm 

15 

<220> ,- 8 

20 cys asp Leu Pro & 

, G1V Arg He Ser Pro Phe Ser Cys ^ 

Leu Leu Ala Gin Met Gly **» 25 

20 _ Gly As n Gin Phe 

rl Phe Pro Gin Glu Glu Phe Asp Gly 

2 Rra Tyr Asp Phe Gly 40 

35 Hfi Glu Met Met Gin Gin Thr 

Gin Lys Ala Gin Al 55 

30 

x*u Phe Ser Thr Lys Asn Ser ^ 
Phe Asn Leu Phe ?0 

Thr Glu Leu Tyr Gin Gin Leu Asn Gl 5 

rlu Lys Phe Ser Thr Glu gQ 
35 L eu Leu Glu Ly _ ^ 

, Ma Cys Val He Gin Glu v 

40 ser lie Leu Ala Val Lys Lys Tyr ^ 

A sn Glu asp Ser XI l20 

L eu Tyr Leu Thr Glu y ^ 
45 s ph , ser Thr Asn Leu Gin ^ 

Arg Ala Glu Xle Met Arg Ser 
145 

50 Arg Leu Arg Arg Lys Glu 



<210> 52 
55 <2U> 166 

SlfleUl Se<uen« 



<220> 
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<223> Description of . Artificial Sequence: Synthetic amino acid 
<220> 

<223> Clone ID 6CG3 

5 

<400> 52 

Cys Asp Leu Pro Gin Thr His Ser Leu .Gly Asn Lys Arg Ala Met Met 
15 10 15 

10 Leu Leu Ala Gin Met Gly Arg Thr Ser Pro Phe Ser Cys Leu Lys Asp 

20 25 30 



15 



30 



40 



45 



55 



Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
35 40 45 

Gin Arg Ala Gin Ala He Phe Val Leu His Glu Met He Gin Gin Thr 
50 55 60 



Phe Asn Phe Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Glu Gin Ser 
20 65 70 75 80 

Leu Leu Glu Lys Phe Ser Thr Glu Leu Asn Gin Gin Leu Asn Asp Leu 
85 90 95 

25 Glu Ala Cys Val He Gin Glu Val Gly Val Glu Glu Thr Pro Leu Met 
100 105 HO 



Asn Glu Asp Ser He Leu Ala Val Lys Lys Tyr Phe Gin Arg lie Thr 
115 120 125 

Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 140 



Arg Ala Glu lie Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
35 145 150 155 160 



Arg Leu Arg Arg Lys Glu 
165 



<210> 53 
<211> 166 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic ammo acid 
<220> 

50 <223> Clone ID 3CG7 

<400> 53 n t 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Ser Arg Ala Leu Met 
15 10 15 



Leu Leu Ala Gin Met Gly Arg He Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 



PCT/LS00/27781 
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35., 

Gin Lys Ala Gin Ala lie Ser Ala Phe His Glu Met He Gin Gin Thr 



50 



55 



5 



Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Glu Gin Asn 

*7H / D 



65 ™ 



L eu Leu Glu Lys Phe Ser Thr Glu Leu Tyr Gin Gin Leu Asn Asn Leu 

io 85 90 



Glu Ala Cys val He Gin Glu Val Gly Met Glu Glu Thr Pro Leu Met 
100 10i 
,5 *sn V.1 Asp Ser Ue Leu Ala Val Ar 9 Lys Tyr Phe Gin Ar 3 He Thr 
115 120 
L .u Tyr Leu lie Glu Arg Lys tyr Ser Pro Cys Ale Trp Glu V.l val 



130 



135 



20 



Arg Ala Glu. He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 150 

Arg Leu Arg Arg Lys Glu 
25 165 



<210> 54 
<211> 166 
30 <212> PRT 

<213> Artificial Sequence 

< <2 2 23 > > Description of Artificial Seguence: Synthetic amino acid 

35 

<220> 

<223> Clone ID 1D3 



<400> 54 
40 Cys Asp Leu Pro 



Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu lie 
5 10 

J, « Ale Gin Met Gly Ar, II. Ser His Phe Ser Cys Leu Lys Asp 
20 25 
45 Ar, His ASP Ph. Gly Phe Pre Gin Glu Glu Phe Asp Gly His Gin Phe 
35 40 

50 50 55 

Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Glu Gin S.r 
65 *^ 
55 Leu Leu Glu Lys' Phe Ser Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu 



85 90 



Glu Ala cys Va! ,11. Gin Glu Val Gly Val Glu Glu Thr pro Leu Met 



LOO- 105 



WO 01/25438 



PCT/US00/2778 



Asn Glu Asp Ser He Leu Ala Val ivc r 

115 £j Tyr Phe Gin Arg H e Thr 

125 



5 Leu Tyr Leu Met Mu Lys Lys ^ ^ ^ 



j- a.r pre. Cys Ala Trp Glu v. I Val 

140 

Arg Ala Glu u. Mec Art, Ser Phe - - 



, 0 IS " S " " he f« Asn ,e„ Gin ,y s 

Arg Leu Arg Arg Lys Glu 
165 

15 <210> 55 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
20 <220> 

<223> Description of Artificial Sequence- Svnt-h se- 
quence. Synthetic amino acid 

<220> 

25 <223> clon e ID 2G4 



Cys Asp Leu Pro Gin Thr Hie- t 

1 5 LeU G ^ Asn ^ Arg Ala Met Met 

15 

30 Leu ,eu A la Gl„ „e t ser Ar 3 „e Ser Pre Ser Ser Cys ^ Mec Asp 

^ „. Asp Phe Glu Phe Pre Gln Glu Glu Phe Asp Asp ^ G1 „ Phe 

«■ Lya AU Pro Ala „e Ser Val heu » is G lu v al 2 Gin Sln Thr 

35 60 
40 Phe Aan Le „ Phe ser Thr Glu Asp Ser Ser Ala A!a Trp Glu Gln Thr 

75 80 
Leu Leu Glu Lys Phe Ser Thr Glu Leu Tvr Gin n , 

85 Gln Gln Leu As n Asp Leu 



90 „ 



45 Glu Ala Cys val Met Gln Glu Glu Arg Val G l y 01u Thr Pro Leu ^ 

iu:j 110 
^ Asn Ala Asp Ser Ue L eu Ala Val Ar g L ys Tyr Phe Gln Ar 3 „e Thr 



^u Tyr L e„ Thr L ys Lys , ^ s „ p „ Cys ^ 

ij:> 140 
55 Are Al, Glu ne H.t Ar ? Ser Phe Ser Phe Ser Thr Asn Lea G!„ hys 



Arg Leu Arg Arg Lys Glu 
165 



155 160 
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<210> 56 
<211> 166 

5 UlU Sifid.1 Seance 

. of Artifi cial Seouence: Synthetic a.ino acid 
<223> Description of Artu 

10 <220> 

<223> Clone ID 1A1 

G l„ Thr His Ser L.u Cly » « « "° Ts 
Cys Asp Leu Pro Gin Thr B u 

15 1 " „ ui8 phe set cys Leu Lys Asp 

MU L ec Ale 01, Met Oly «, He Ser Hrs 

Asp l Oly * - Oln - V.! * « « - - - 
20 Arg Tyr Asp Pne 

35 , Phe His Glu Met Met Gin Gin Thr 

50 n, Ala Trp Glu Gin Ser 

25 T eu Ph e Ser Thr Glu Asp Ser Ser Ala Ala 8Q 

Phe Asn Leu Pne s« ^ /3 

65 • rin Gin Leu Asn Asp Leu 

»»» ser Thr Glu Leu Hxs Gin Gin L 95 
L eu Leu Glu Lys Phe Ser Tn ^ 

30 , „ al Glu Glu Thr Pro Leu Met 

Glu Ala cys val He Oln 0!u v.l Oly V.l 

ne « u. v.i .« - - - £" ~ 

35 Asn Glu Asp Ser Iie 12 0 

ovr ser Pro Cys Ala Trp Glu Val Val 
Leu Tyr Leu Met Glu Lys Lys Tyr Ser 

40 t m Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 

40 A r 9 Ala Glu He Met Arg Ser Ph ^ 

145 

Arg Leu Arg Arg Lys Glu 

45 ... 165 

<210> 57 
<2H> l^ 6 

50 fail', Artificial serene. 

• „ £ « t ifi=ial Seance: Synthetic a,ino acid 
<2 23> Description of Artiti 



55 



<223> Clone ID 1D10 
<400> 57 
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Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu He 
15 10 15 

Leu Leu Ala Gin Met Gly Arg He Ser Pro Phe Ser Cys Leu Lys Asp 
5 20 25 30 

Arg His Asp Phe Arg Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Leu 
35 40 45 

10 Gin Lys Thr Gin Ala He Ser Val Leu His Glu Met He Gin Gin Thr 
50 55 60 

Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Thr Trp Glu Gin Ser 
65 70 75 80 

15 

Leu Leu Glu Lys Phe Ser Thr Glu Leu Asn Gin Gin Leu Asn Asp Leu 
85 90 95 

Glu Ala Cys Val He Gin Gly Val Gly Val Glu Glu Thr Pro Pro Met 
20 100 105 110 

Asn Val Asp Ser He Leu Ala Val Lys Lys Tyr Phe Gin Arg He Thr 
115 120 125 

25 Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 140 

Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 150 155 160 

30 

Arg Leu Arg Arg Lys Glu 
165 



35 <210> 58 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
40 <220> 

<223> Description of Artificial Sequence: Synthetic amino acid 
<220> 

<223> Clone ID 1F6 
<400> 58 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Thr Leu Met 
15 10 15 



45 



50 He Met Ala Gin Met Gly Arg He Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 30 



55 



Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
35 40 45 

Gin Lys Ala Gin Ala He Ser Val Leu His Glu Met lie Gin Gin Thr 
50 55 60 

Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Thr Trp Glu Gin Ser 



PCT/US00/27781 
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80 

70 

l _ «. «. ~ - ». - - - - - * - 11 " 

* «. «. C « ne 0, - «. g « « - * 5 " " 

100 T io Thr 

, = -rvr Phe Gin Arg He Thr 
or lie Leu Ala Val Lys Lys Tyr Pne 
Asn Val Asp Ser He w ^ i« 

10 115 „ a1 o T rD Glu Val Val 

Leu ^ - - «» - £ " r s " Pr ° "° 

130 ' Thr Asn Leu Gin Lys 

. Ar fl Ser Phe Ser Phe Ser Thr Asn u 
15 Arg Ala Glu He Met Arg Ser lM 

145 



20 



25 



Arg Leu Arg Arg Lys Glu 



<210> 59 
<211> 166 

<212> PW Seq uence 
<213> Artificial «qu 

cimfhetic amino acid 
<220> . n o£ Artificial Sequence: Syntheti 

<223> Description of Arti 



30 <223> Clone ID 2A10 

Cin Thr His Ser Leu Gly Asn Arg Arg Ala Leu He 
C ys Asp Leu Pro Gin Thr n lQ 
35 1 . oV ,_ c er cys Leu Lys Asp 

MP l « « «o «- «• V- - -P »» ~ 
40 Arg Tyr Asp Phe i»xy 4Q 

35 n p he His Glu Met He Gin Gin Thr 

-r-v^ Q*»r Ala Pne mis 
Gin Lys Ala Gin Ala He Ser 60 

50 o *i a Thr Trp Glu Gin Ser 

45 Le u Phe Ser Thr Lys Asp Ser Ser Ala Thr 8Q 

Phe Asn Leu Pne ?() ' 3 

65 ^ rin Gin Leu Asn Asn Leu 

ov, 0 Ser Thr Glu Leu Tyr Gin Gin ^ 
LeU Leu Glu Lys Phe Ser Thr gQ 

50 ' ' , „ a1 rlu Glu Thr Pro Leu Met 

ual Ile G m Glu Val Gly Val Glu Glu 
Glu Ala Cys Val lie ^ lQ5 

n w „ lys Tyr Phe Gin Arg He Thr 
^ i« Ser He Leu Ala Val Arg Lys Ty 
55 Asn Glu Asp Ser u 12Q 

U5 ^ ser Pro Cys Ala Trp Glu Val Val 

Leu Tyr Leu Met Glu Lys Lys Tyr Ser 
130 
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Arg Ala Glu lie Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 150 155 160 

5 Arg Leu Arg Arg Lys Glu 

165 



<210> 60 
10 <211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

15 <223> Description of Artificial Sequence: Synthetic amino acid 
<220> 

<223> Clone ID 2C3 
20 <400> 60 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu lie 
1 5 10 15 



Leu Leu Ala Gin Met Gly Arg lie Ser Pro Phe Ser Cys Leu Lys Asp 
25 20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Ser 
35 40 45 

30 Gin Lys Ala Gin Ala He Ser Val Leu His Glu Met He Gin Gin Thr 
50 55 60 

Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Asp Thr Trp Asp Ala Thr 
65 70 75 80 

35 

Leu Leu Glu Lys Phe Ser Thr Glu Leu Asn Gin Gin Leu Asn Asp Leu 
85 90 95 



Glu Ala Cys Val He Gin Glu Val 
40 100 

Asn Val Asp Ser He Leu Ala Val 

115 120 



Gly Val Glu Glu Thr Pro Leu Met 
105 110 

Lys Lys Tyr Phe Gin Arg He Thr 
125 



45 Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 140 

Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 150 155 160 

50 

Arg Leu Arg Arg Lys Glu 
165 



55 <210> 61 

<211> 166 

v <212> PRT 

<213> Artificial Sequence 
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lilt Description of Artificial Sequence: Synthetic amino acid 



<223> Description 
<220> 

5 <223> Clone ID 2D1 

c"°«p ! Leu Pro Gin Thr His Ser Leu Sly Asn Ar, Arg Ala Leu He 

1 5 

10 » tM tip qer Pro Phe Ser Cys Leu Lys Asp 

Leu Leu Ala Gin Met Arg Arg He Ser fro r ^ 

20 25 
„, His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly As„ Gin Phe 

Gin Lys Ale Gin Ala He Ser Ala Phe His Glu lie Gin Gin Thr 
50 55 
20 Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Txp Glu Gin Ser 
65 70 



25 



Leu Leu Glu Lys Phe Ser Thr Glu Leu Tyr Gin Gin Leu Asn Asn Leu 
8 5 

„ ti„ rin Glu Val Gly Met Glu Glu Thr Pro Leu Met 
Glu Ala Cys Val He Gin gxu vax j n0 

100 103 
„n Glu Asp ser He Leu Ala val Lys Lys Tyr Phe Gin Arg He Thr 

115 " u 
L .„ Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu val val 



no 135 



D u. q*v phe Ser Thr Asn Leu Gin Lys 
Ala Glu lie Met Arg Ser Phe Ser Phe Ser ^ 



35 Arg Ala Glu lie net ^ — 155 

145 150 



Arg Leu Arg Arg Lys Glu 
165 



40 



<210> 62 
<2H> 166 
<212> PRT 
45 <213> Artificial Sequence 

<220> ... . . Came , nrt >. svnthetic amino acid 

<223> Description of Artificial Sequence, bync 

50 <220> 

<223> Clone ID 2D10 

<400> 62 x Asn Arg Arg Ala Leu He 

Cys Asp Leu Pro Gin Thr His ser i,eu v^y 15 

55 1 5 

^ *™ val Ser Pro Phe Ser Cys Leu Lys Asp 
* Leu Leu Ala Gin Met Gly Arg Val Ser Fro r ^ 

20 
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Arg His Asp Phe CI, Phe Pro Gin Glu 01. Phe » «J» - G1 " Phe 

G1 „ Lys l Gin Ala lie Ser Ma Phe Hi, Glu Het He Gin Gin Thr 
5 50 55 

P b e Asn Leu Phe Ser Thr Lys Asp Ser Ser 11. Thr Trp Glu Gin Ser 

7 0 

10 Leu Leu Glu Lys Phe Ser Thr 01. Leu Tyr Gin Gin Leu Asn Asn Leu 

8 5 

, w,i riv val Glu Glu Thr Pro Leu Met 

Glu Ala Cys Val He Gin Glu Val Gly Val Glu v, ^ 

100 103 

15 , r ,i, v^l Lvs Lys Tyr Phe Arg Arg He Thr 

Asn Val Asp Ser lie Leu Ala Val Lys i^ys y ^ 



115 120 
Leu xvr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
20 130 135 

ov,^ cot- Phe Ser Thr Asn Leu Gin Lys 
Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser ^ 

145 150 

25 Arg Leu Arg Arg Lys Glu 

165 



<210> 63 
30 <211> 166 
<212> PRT 

<213> Artificial Sequence 

<220> c * , ffi pi a i seouence: Synthetic amino acid 

35 <223> Description of Artificial Sequence * 

<220> 

<223> Clone ID 2D7 

40 <400> 63 Gl Asn Arg A rg Ala Leu He 

Cys Asp Leu Pro Gin Thr His ser ueu v>^r 15 

1 5 

~, tip s e r Pro Phe Ser Cys Leu Lys Asp 

Leu Leu Ala Gin Met Gly Arg He Ser pro ^ 

45 20 

Arg His Asp Phe Arg Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 

Val Leu His Glu Met He Gin Gin Thr 
60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Thr Trp Glu Gin Ser 
70 ' D 
55 Leu Leu GXu Lys Phe Ser Thr Giu Leu Tyr Gin Gin Leu Asn Asn Leu 

85 . 
Glu Ala Cys Val He Gin Glu Val Gly Val Glu Glu Thr Pro Leu Met 



35 40 

50 Gin Lys Ala Gin Ala He Ser gn 
50 55 

Phe Asn Leu pne set "jr- — «- - — 
65 70 
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.100 1" 
Asn Val Asp Ser lie Leu Ala Val Lys Lys Tyr Phe Gin Arg He Thr 
115 120 
5 le „ Tyr Leu Thr Glu Arg Lys Tyr ser Pro Cys AU Trp Glu V.l Val 
130 135 
Arg Ala Glu lie Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
10 145 150 

Arg Leu Arg Arg Lys Glu 
165 

15 

<210> 64 
<211> 166 
<212> PRT 

<213> Artificial Sequence 

20 

- <220> f a^Hficial Sequence: Synthetic amino acid 

<223> Description of Artificial beque 

<220> 

25 <223> Clone ID 2D9 

C^AsP^u Pro Gin Thr His Ssr Leu Gly Asn Arg Arg Ms Leu Us 

1 5 

30 „, Rr .„ T1 - Ser Pro Phe Ser Cys Leu Lys Asp 

Leu Leu Ala Gin Met Gly Arg He Ser pro r ^ 

20 " 



M g His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 

Gin Lys AU Gin Ala He Ser val Leu His Glu Her He Gin Gin Thr 
50 55 
40 Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Thr Trp Glu Gin Ser 

l Leu Glu Lys Phe Ser Thr Glu Leu Asn Gin Gin Leu Asn Asp Leu 



85 90 



45 , Tl rl n rlu Val Gly Val Glu Glu Thr Pro Leu Val 

Glu Ala Cys Val He Gin Glu Val biy v ^ 

100 lu:> 

, t , 1a t/ai lvs Lvs Tyr Phe Gin Arg He Thr 
Asn val Asp Ser He Leu Ala Val Lys Lys ry ^ 

50 115 120 



L eu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 

rhP <;er Phe Ser Thr Asn Leu Gin Lys 
55 Arg Ala Glu He Met Arg Ser Phe Ser Pne ^ igQ 



150 155 
145 150 

Arg Leu Arg Arg Lys Glu 
165 



WO 01/25438 



PCT/US00/27781 



<210> 65 
<211> 166 
5 <212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequencer Synthetic amino acid 

10 

<220> 

<223> Clone ID 2DA2 
<400> 65 

15 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Pro Leu He 
15 10 15 

Leu Leu Ala Gin Met Gly Arg He Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 30 

20 

Arg Gin Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
35 40 45 

Gin Lys Ala Gin Ala He Ser Val Leu His Glu Met Met Gin Gin Thr 
25 50 55 60 

Phe Asn Leu Phe Ser Thr Lys Asn Ser Ser Ala Ala Trp Glu Gin Ser 
65 70 75 80 

30 Leu Leu Glu Lys Phe Ser Thr Glu Leu His Gin Gin Leu Asn Glu Leu 

85 90 95 



35 



Glu Ala Cys Val He Gin Glu Val Gly Val Glu Glu Thr Pro Leu Met 
100 . 105 110 

Asn Val Asp Ser He Leu Ala Val Lys Lys Tyr Phe Gin Arg He Thr 

115 120 125 



Leu Tyr Leu He Glu Arg Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
40 130 135 140 

Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 150 155 160 

45 Arg Leu Arg Arg Lys Glu 

165 



<210> 66 
50 <211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

55 <223> Description of Artificial Sequence: Synthetic amino acid 

v <220> 

<223> Clone ID 2DH9 
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C^asp^u Pro Gin Thr His Ser Pro Gly Asn Ar g Ar g Ala Lou Her 
1 5 10 . 

5 Leu Leu Ala Gin Met Gly Arg lie Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 • 

Arg Tyr Asp Phe Gly Phe Pro Gin Gly Glu Phs Asp Gly Asn Gin Phe 
35 40 
10 cin Lys Ala Gin Ala He Ser Val Leu His Glu Met Her Gin Gin Thr 
50 55 
Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Glu Gin Ser 
1565 *^ 

„eu Leu Glu Lys Phe Ser Thr Glu Leu Tyr Arg Gin Leu Asn Asp Leu 
85 90 

20 Glu Ala Cys val He Gin Glu Val Gly Val Glu Glu Thr Pro Leu Met 
100 105 
Asn val Asp Ser He Leu Ala val Ar g Lys Tyr Phe Gin Ar g He Thr 



115 

25 L eu Tyr Leu Thr Glu Lys Lys His Ser Pro Cys ser Trp Glu Val Val 
130 135 



120 



Arg Ala Glu lie Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 



30 145 



150 



Arg Leu Arg Arg Lys Glu 
165 

35 

<210> 67 
<211> 166 
<212> PRT 

<213> Artificial Sequence 

40 

< <223 > > Description of Artificial Sequence: Synthetic amino acid 
<220> 

45 <223> Clone ID 2G11 

C ys°Asp 7 Leu Pro Gin Thr His Ser Leu Gly Asn Ar, Ar g Al, Leu He 

50 j, Leu Ala Gin Met Gly Ar g Xle Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 
« g Mis Asp Phe Gly Leu Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
55 35 '"• 40 
- G1 „ Lys Thr cm, Ala lie Ser Val Leu His Glu Met im Cln Cln Thr 
50 55 
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Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Asp Thr Trp Glu Gin Ser 
65 70 75 80 

Leu Leu Glu Lys Phe Tyr lie Glu Leu Phe Gin Gin Leu Asn Asp Leu 
5 85 90 95 

Glu Ala Cys Val lie Gin Glu Val Gly Val Glu Glu Thr Pro Leu Met 
100 105 110 

10 Asn Val Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr 
115 120 125 

Leu Tyr Leu Thr Glu Glu Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 140 

15 

Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 150 155 160 

Arg Leu. Arg Arg Lys Glu 
20 165 



<210> 68 
<211> 166 
25 <212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic amino acid 
<220> 

<223> Cione ID 2G12 



30 



<400> 68 

35 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Thr Leu Met 
1 5 10 15 

Leu Met Ala Gin Met Arg Arg lie Ser Pro Phe Pro Arg Leu Lys Asp 
20 25 30 

40 

Arg Tyr Asp Phe Gly Phe Pro Gin Glu Val Phe Asp Gly Asn Gin Phe 
35 40 45 

Gin Lys Ala Gin Ala He Phe Leu Phe His Glu Met Met Gin Gin Thr 
45 50 55 60 

Phe Asn Leu Phe Ser Thr Lys Asn Ser Ser Ala Ala Trp Asp Glu Thr 
65 .70 75 80 

50 Leu Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu 

85 90 95 

Glu Ala Cys Val Met Gin Glu Gly Arg Val Gly Glu Thr Pro Leu Met 
100 105 110 

55 

Asn Ala Asp Ser He Leu Ala Val Lys Lys Tyr Phe Arg Arg He Thr 
115 120 125 

Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Ala Val 
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130 .. 135 I 40 

Arg Ala Glu lie Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 150 155 

5 

Arg Leu Arg Arg Lys Glu 
165 



10 <210> 69 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
15 <223> Description of Artificial Sequence: Synthetic amino acid 
<220> 

<223> Clone ID 2H9 

20 



Cys°Lp 9 Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu lie 

5 10 i - > 



1 



25 Leu Leu Ala Gin Met Gly Arg lie Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
35 40 " 



30 Gin Lys Ala Gin Ala lie Ser Val Leu His Glu Met lie Gin Gin Thr 
50 55 60 

Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Thr Trp Glu Gin Ser 
35 65 ™ 75 

Leu Leu Glu Lys Phe Ser Thr Glu Leu Asn Gin Gin Leu Asn Asp Leu 
85 90 



40 Glu Ala Cys Val Thr Gin Glu Val Gly Val Glu Glu Thr Pro Leu Met 
100 105 
Asn Glu Asp Ser lie Leu Ala Val Lys Lys Tyr Phe Gin Arg lie Thr 



115 



120 125 



45 



Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 140 

Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
50 145 150 1" 



55 



Arg Leu Arg Arg Lys Glu 
165 



<210> 70 
<211> 166 
<212> PRT 

<213> Artificial Sequence 



WO 01/25438 



PCT/US00/27781 



cv/nrhetic amino acid 
<220> . Arti ficial Sequence: Syntheti 

<223> Description of Arti 

5 <223> Clone ID 6BC11 

C ys Asp Leu Pro Gin Thr His iQ 



10 1 " . _ „™ Phe Ser Cys Leu Lys Asp 

20 



Leu l*u AU Gln « Gly «. n. « >ro Phe - 



Gln clu 01,, rhe Asp Gly » «■ - 



acr , phe cly Phe Pro Gin — 45 
15 Arg Tyr Asp Phe gx Y 40 



35 



Gln Lva Ma Gln Ma II. «r 

50 Ma Trp Glu Gln Ser 

20 phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala 

Phe ser Thr Glu Leu Asn Gln Gln Leu Asn Asp Leu 
Le u Leu Glu Lys Phe Ser Tnr 90 

25 '' >J , «.i Glu Glu Thr Pro Leu Met 

u*l He Gln Glu Val Gly Val Glu G u() 
Glu Ala Cys Val He Gin ^ 

100 tv S Tyr Phe Gin Arg He Thr 

, x» Ser He Leu Ala Val Lys Lys Tyr 
30 Asn Val Asp Ser lie ^ 

115 TrD Glu Val Val 

Pro Cvs Ala Trp <j-l" 

Leu Tyr Leu Thr Glu Arg Lys ^ Ser 

Arg ser Phe Ser Phe Ser Thr Asn Leu Gln Lys 
Arg Ala Glu He Met Arg Ser ^ 



35 

145 



Arg Leu Arg Arg Lys Glu 

40 



<210> 71 
<2H> I 66 

45 t\T> Artificial Seance 



<"°> ■ t on or Arrival Seance: Syntherie a»ino acid 

<223> Description of Arci 



50 



<S5> Clone ID tl9bb 



<220> 

<221> MOD.RES 
v <222> (ID 

<223> N or D 

<220> 
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<221> MOD_RES • 
<222> (12) 
<223> R. S> 



or K' 



5 <220> 

<221> M0D_RES 

<222> (15) 
<223> L or M 

<222> (16) 
<223> 1. M or V 



<221> M0D_RES 
<222> (191 
<223> A or G 



90 <220> 

<221> MOD_RES 

<2'22> (22) 
<223> G or R 



95 <220> 

<221> M0D_RES 
<222> (24) 
<223> I or T 

30 <220> 

JU <221> M0D_RES 
<222> (26) 
<223> P or H 

35 <220> 

<221> MOD_RES 
<222> (34) 
<223> H, Y or Q 



40 <220> 

<221> M0D_RES 
<222> (38) 
<223> F or L 

45 <220> 

<221> MOD_RES 

<222> (40) 
<223> Q or R 

50 <220> 

<221> M0D_RES 
<222> (45) 
<223> G or S 

<5 <220> 

<221> MOD_RES 

<222> t 46 ^^ 
<223> N.orv» 
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<220> 

<221> MOD_RES 
<222> (47) 
<223> Q or R 

<220> 

<221> MOD_RES 
<222> (50) 
<223> K or R 

<220> 

<221> MOD_RES 
<222> (51) 
<223> A or T 

<220> 

<221> MOD_RES 
<222> (55) 
<223> S or F 

<220> 

<221> MOD_RES 
<222> (56) 
<223> V or A 

<220> 

<221> MOD_RES 
<222> (57) 
<223> L or F 

<220> 

<221> MOD_RES 
<222> (60) 
<223> M or I 

<220> 

<221> MODJRES 
<222> (61) 
<223> I or M 

<220> 

<221> MOD_RES 
<222> (67) 
<223> L or F 

<220> 

<221> MODJRES 

<222> (72) 

<223> D or N 

<220> 

<221> MODJRES 

<222> (75) 

<223> A or V 

<220> 

<221> MODJRES 
<222> (76) 
<223> A or T 



PCT/US00/27781 
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<220> 

<221> MOD_RES 
<222> C?8) 
5 <223> E or D 



<220> 

<221> M0D_RES 
<222> P9) 
<223> Q or E 



10 



15 



<220> 

<221> M0D_RES 

< 222> T or N 

<223> S, R> ' 



<220> 

<221> M0D_RES 
<222> (83) 
20 <223> E or D 

<220> 

<221> MOD_RES 
<222> (85) 
25 <223> F or L 



30 



35 



40 



<220> 

<221> M0D_RES 
<222> (86) 
<223> S or Y 

<220> 

<221> M0D_RES 
<222> (88) 
<223> E or G 

<220> 

<221> MOD_RES 
<222> (90> „ 
<223> V, H. N 

<220> 

<221> MOD_RES 
<222> (95) 
<223> D. E. or N 



45 



<220> 

<221> M0D_RES 
<222> (10!) „ 
5 0 <223> I. M. or V 

<220> 

<221> MOD_RES 
<222> (IO 3 ) 
55 <223> E or G 

<220> 

<221> MOD_RES 
<222> U° 5 > 
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<223> G or W 
<220> 

<221> MOD_RES 

5 <222> (106) 

<223> V or M 

<220> 

<221> M0D_RES 

10 <222> (107) 

<223> E, G, or K 

<220> 

<221> MOD_RES 
15 <222> {108) 
<223> E or G 

<220> 

<221> MOD_RES 
20 <222> (114) 

<223> V. E ( or G 

<220> 

<221> M0D_RES 
25 <222> (116) 
<223> S or P 

<220> 

<221> M0D_RES 
30 <222> (121) 
<223> K or R 

<220> 

<221> MOD_RES 
35 <222> (124) 
<223> F or L 

<220> 

<221> M0D_RES 
40 <222> (132) 

<223> T, I, or M 

<220> 

<221> MOD.RES 
45 <222> (134) 
<223> K or R 

<220> 

<221> MOD_RES 
50 <222> (140) 
<223> A or S 



55 



<400> 71 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Xaa Xaa Arg Ala Xaa Xaa 
15 10 15 



Leu Leu Xaa Gin Met Xaa Arg Xaa Ser Xaa Phe Ser Cys Leu Lys Asp 
20 25 30 
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Arg xaa Asp Phe Gly Xaa Pro Xaa Glu Glu Phe Asp Xaa Xaa Xaa Phe 
35 40 45 

Gin Xaa Xaa Gin Ala lie Xaa Xaa Xaa His Glu Xaa Xaa Gin Gin Thr 
5 50 55 60 

Phe Asn Xaa Phe Ser Thr Lys Xaa Ser Ser Xaa Xaa Trp Xaa Xaa Xaa 
65 70 75 

10 Leu Leu Xaa Lys Xaa Xaa Thr Xaa Leu Xaa Gin Gin Leu Asn Xaa Leu 



85 



15 



Glu Ala Cys Val Xaa Gin Xaa Val Xaa Xaa Xaa Xaa Thr Pro Leu Met 

100 10b 
Asn xaa Asp xaa He Leu Ma val Xaa Lys Tvr Xaa Gin «. Ha Thr 
115 liiU 



_ v o twc Tvr Ser Pro Cys Xaa Trp Glu Val Val 
Leu Tyr Leu Xaa Glu Xaa Lys Tyr ber rro y ^ 

130 135 

cor Phe Ser Thr Asn Leu Gin Lys 
Arg Ala Glu lie Met Arg Ser Phe Ser Phe ser ^ 

150 lbb 



145 



25 Arg Leu Arg Arg Lys Glu 

165 



<210> 72 
30 <211> 498 
<212> DNA 

<213> Artificial Sequence 

<220> of Artificial Sequence: Synthetic DNA 



35 <223> Description 
<220> 

<223> Clone ID CH1.1 



40 <400> 72 ... nat aacaqqaggg ccttgatact cctggcacaa 60 

tgtgatctgc ctcagaccca cagccttggt ""ggaggg J atttccccag 120 

atgggaagaa tctctccttt ctcctgtctg atggacagac ccatgagatg 180 

gaggagtttg atgacaacca gttccagaag ^tcaagcca tctctgt agaca 240 

atccaacaga ccttcaatct cttcagcaca aaggactcat ctgcta g 300 
45 cttctagaca aattctacac tgaactttac cagcagctg. atgacc ; gga j ^ 
atacaggagg ttggggtgga agagactccc ctgatgaatg ** cccttg tgcc 420 

aagaaatact tccgaagaat cactctctat Jtgacagag J cttgcaaaaa 480 

tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaac 498 



50 



55 



agattaagga ggaaggaa 

<210> 73 
<211> 498 
<212> DNA 

<213> Artificial Sequence 



<220> - . ^ rsf Artificial Sequence: Synthetic DNA 

<223> Description of Arciriciai o ^ 



<220> 
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<223> Clone ID CH1.2 



^tgatctgc ctcagaccca cagccttggt aacaggaggg -ggcacaa „ 

atgggaagaa tctctccttt ctcctgcctg "Wacagac atg 99 ccatgagaCg 180 

gaggagtttg atggcaacca gttccagaag gctcaaggca t « ggaacagagc 240 

atccagcaga ccttccatct cttcagcaca aaggacccat ctgctacttg gg 9 ^ 

ctcctagaaa aattttccac tgaacttaac "gcagctga atgacc gg J 36Q 

acacaggagg ttggggtgga agagactccc ctgatgaatg JOT cccttgtgC c 420 

aagaaatact tccgaagaat "ctctttat "gacagaga « cttgc aaaaa. 480 
tgggaggttg tcagagcaga aatcatgaga tctttccctu 49g 
agattaagga ggaaggaa 

<210> 74 
<211> 498 
<212> DNA 

<213> Artificial Sequence 

lilt Description of Artificial Sequence: Synthetic DNA 
<220> 

<223> Clone ID CHI. 3 

XatcJgc ctcagaccca cagccttggt aacaggagga ctttgatgat aatggcacaa W 
atgggaagaa tctctccttt ctcctgcctg aaggacagac cca tgagatg 180 

gaggagtttg atggcaacca gttccagaag 9Ctcaagcca tctc 9 ggatgagaca 240 

atccagcaga ccttcaatct cttcagcaca aaggactcat c J agcctgta tg 300 

cttctagaca aattctacac tgaactttac "gcagc g _ cctgactgtg 360 

atgcaggagg ttggagtgga agacactcct ctgatgaatg W cccttg tgcc 420 

agaaaatact ttcgaagaat cactctttat ^gacagag J ctt gcaaaaa 480 

tgggaggttg tcagagcaga aatcatgaga tctttctctt c 498 
agattaagga ggaaggaa 



<210> 75 
<211> 498 
<212> DNA 

<213> Artificial Sequence 



tit Description of Artificial Sequence: Synthetic DNA 
<220> 

<223> Clone ID CHI. 4 

<400> 75 aataaaaqgg ccttgatact cctggcacaa 60 

tgtgatctgc ctcagaccca cagcctgggt aataggaggg cc » attcccccag 120 

atgggaagaa tctctccttt ctcctgcctg *aggacagac jwactttgg * 180 
gaggagtttg gtggcaacca gttccagaag 9Ctcaagcca tctctgtcct J 24Q 
atccagcaga ccttcaatct cttcagcaca ££«ctcat J J gcctgtgtg 3 00 

ctcctagaca aattctacat tgaacttttc "gcaactga cttggctgtg 360 

atgcaggagg agagggtggg ^aaactccc ctgatgaatg ™ cccttgtgcc 420 

aagaaatact tccaaagaat cactctttat "gacagag « cttgcaaaaa 480 

tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaac ^ 



agattaagga ggaaggaa 



<210> 76 
<211> 498 
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<212> DNA • 

<213> Artificial Sequence 
5 <223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<223> Clone ID CH2 .1 

10 <400> 76 ca accttqqt aacaggagga ctttgatgat aatggcacaa 60 

tgtgatctgc ctcagaccca "gccttggt 9^ atgactttgg atttcctC ag 120 

atgggaagaa tctctccttt "cctgcctg tctctgtcct ccatgagatg 180 

gaggagtttg atggcaacca ^tccagaag gctc g cCgctacttg ggaCgagaC a 240 
atccagcaga ccttcaatct cttcagcaca »» at gacctgga agcctgtatg 300 

15 cttctagaca aattctacac tgaactttac "^agctg J cttggctgtg 360 

atacaggagg ttggggtgga agagactccc ccgatflaag ^ ccc ttgtgcc 420 

aa gaaatact tccgaagaat "ctctctat ^gacagag J ctt gcaaaaa 480 

tgggaggttg tcagagcaga aatcatgaga tcLtitn-i 4gg 
agattaagga ggaaggaa 

20 

<210> 77 
<211> 498 
<212> DNA 

<213> Artificial Sequence 

25 

: 2 223> Description of Artificial Sequence: Synthetic DNA 
<220> 

30 <223> Clone ID CH2.2 

^ g c cccaoaccca ca = -a = cc = cloaca. JO 

atccaacaga ccttcaatct cttcagcaca aaggactcat ccgc a J 300 
cttctagaca aattctacac tgaactttac cagcagctga ^gacctgga g » 
at gcaggagg ttggagtgga agacactcct ctgatgaatg t«actct.t cctge i ^ ^ 
aagaaatact tccgaagaat cactctttat "gacagaga agaa « cttgcaaaaa 480 
40 tgggaggttg tcagagcaga aatcatgaga tctttctctt tttcaacaaa g ^ 



agattaagga ggaaggaa 



<210> 78 
<211> 498 
45 <212> DNA 

<213> Artificial Sequence 



: 2 223> Description of Artificial Sequence: Synthetic DNA 



50 



<220> 

<223> Clone ID CH2.3 



55 HZ "«c ccca g a=cca «■«««« ,a_a c«„at a at aa^caca, « 

- sss ssss s s3=2 «. 

SSSS'SSSS e .&: 3oo 
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10 



20 



35 



atgcaggagg .ttggagtgga agacactcct ctgatgaatg aggactccat cttggctgtg 360 
aagaaatact tccgaagaat cactctctat ctgacagaga agaaatacag cccttgtgcc 420 
tgggaggttg tcagagcaga aatcatgaga tctttctctt tctcaacaaa cttgcaaaaa 480 
agattaagga ggaaggaa 498 

<210> 79 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic amino acid 



<220> 

15 <223> Clone ID CHI . 1 
<400> 79 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu lie 
15 10 15 



Leu Leu Ala Gin Met Gly Arg lie Ser Pro Phe Ser Cys Leu Met Asp 
20 25 30 



Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Asp Asn Gin Phe 

25 35 40 45 

Gin Lys Ala Gin Ala lie Ser Val Leu His Glu Met He Gin Gin Thr 

50 55 60 

30 Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Thr Trp Asp Glu Thr 

65 70 75 80 



Leu Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu 
85 90 95 

Glu Ala Cys Val He Gin Glu Val Gly Val Glu Glu Thr Pro Leu Met 
100 105 110 



Asn Glu Asp Ser He Leu Ala Val Lys Lys Tyr Phe Arg Arg He Thr 
40 115 120 125 

Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 140 

45 Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 150 155 160 



Arg Leu Arg Arg Lys Glu 
165 



50 



<210> 80 
<211> 166 
<212> PRT 
55 <213> Artificial Sequence 



^ <220> 

<223> Description of Artificial Sequence: Synthetic amino acid 



WO 01/25438 
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<220> 

<223> Clone ID CHI. 2 

5 C ys 0 Lp 0 Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu lie 
I 5 10 

Leu Leu Ala Gin Met Gly Arg lie Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 

10 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
35 40 

Gin Lys Ala Gin Gly He Ser Val Leu His Glu Met lie Gin Gin Thr 
15 50 65 

Phe His Leu Phe Ser Thr Lys Asp Ser Ser Ala Thr Trp Glu Gin Ser 



65 



70 



20 Leu Leu Glu Lys Phe Ser Thr Glu Leu Asn Gin Gin Leu Asn Asp Leu. 



85 



Glu Ala Cys Val He. Gin. Glu Val Gly Val Glu Glu Thr Pro Leu Met 



100 



25 



He Leu Ala Val Lys Lys Tyr Phe Arg Arg He Thr 



Asn Val Asp Ser He Leu Aia vai uy= -j- w --- 

ion 



115 120 



Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 



30 130 



135 



Arg Ala Glu lie Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Ly. 
145 150 

35 Arg Leu Arg Arg Lys Glu 

165 



<210> 81 
40 <211> .166 
<212> PRT 

<213> Artificial Sequence 



<220> c w^firiAl Seauence: Synthetic amino acid 

45 <223> Description of Artificial bequem-c y 



<220> 

<223> Clone ID CHI . 3 



50 Cys^Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Thr Leu Met 

lie. Met Ala Gin Met Gly Arg He Ser Pro Phe Ser Cys Leu Lys Asp 
55 20 

> Arg His Asp Phe Gly • Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
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Gin Lys Ala Gin Ala He Ser Val Leu His Glu Met He Gin Gin Thr 
50 55 60 

Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Thr Trp Asp Glu Thr 
5 65 70 75 80 . 

Leu Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu 
85 90 95 

10 Glu Ala Cys Met Met Gin Glu Val Gly Val Glu Asp Thr Pro Leu Met 
100 105 HO 



15 



Asn Val Asp Ser He Leu Thr Val Arg Lys Tyr Phe Arg Arg He Thr 
115 120 125 

Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 140 



Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
20 145 150 155 160 



Arg Leu Arg Arg Lys Glu 
165 



25 



<210> 82 
<211> 166 
<212> PRT 

<213> Artificial Sequence 

30 

<220> 

<223> Description of Artificial Sequence: Synthetic amino acid 
<220> 

35 <223> Clone ID CHI. 4 
<400> 82 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu He 
1 5 10 15 

40 

Leu Leu Ala Gin Met Gly Arg lie Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Gly Asn Gin Phe 
45 35 40 45 

Gin Lys Ala Gin Ala He Ser Val Leu His Glu Met He Gin Gin Thr 
50 55 60 

50 Phe Asn Leu Phe Ser Thr Glu Asp Ser Ser Ala Ala Trp Asp Glu Thr 
65 70 75 80 

Leu Leu Asp Lys Phe Tyr lie Glu Leu Phe Gin Gin Leu Asn Asp Leu 
85 90 95 

55 

Glu Ala Cys Val Met Gin Glu Glu Arg Val Gly Glu Thr Pro Leu Met 
100 105 HO 

Asn Ala Asp Ser lie Leu Ala Val Lys Lys Tyr Phe Gin Arg He Thr 
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115 



120 125 



Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 140 

" Arg Ala Glu lie Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 



150 155 I" 



Arg Leu Arg Arg Lys Glu 
10 1" 



<210> 83 
<211> 166 
15 <212> PRT 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: Synthetic amino acid 

20 

<220> 

<223> Clone ID CH2.1 



30 



Gin Lys 
35 50 



25 Cys°As P 3 Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Thr Leu Met 
1 5 1° 

lie Met Ala Gin Met Gly Arg lie Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
35 40 

Ala Gin Ala lie Ser Val Leu His Glu Met He Gin Gin Thr 
55 60 

Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Thr Trp Asp Glu Thr 
65 70 75 

40 Leu Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu 

85 90 

Glu Ala Cys Met lie Gin Glu Val Gly Val Glu Glu Thr Pro Leu Met 
100 1° 5 11 

Asn Glu Asp Ser lie Leu Ala Val Lys Lys Tyr Phe Arg Arg He Thr 
115 120 I 25 

Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
50 130 135 I 40 

Arg Ala Glu lie Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 150 155 

55 Arg Leu Arg Arg Lys Glu 

165 



45 



<210> 84 
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<211> 166 

<212> PRT 

<213> Artificial Sequence 
5 <220> 

<223> Description of Artificial Sequence: Synthetic amino acid 



10 



<220> 

<223> Clone ID CH2 . 2 
<400> 84 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Ala Leu He 
15 10 15 



15 Leu Leu Ala Gin Met Gly Arg He Ser Pro Phe Ser Cys Leu Met Asp 

20 25 30 



20 



Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Asp Asn Gin Phe 

35 40 45 

Gin Lys Ala Gin Ala He Ser Val Leu His Glu Met He Gin Gin Thr 

50 55 60 



Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Thr Trp Asp Glu Thr 
25 65 70 75 80 

Leu Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu 
85 90 95 

30 Glu Ala Cys Met Met Gin Glu Val Gly Val Glu Glu Thr Pro Leu Met 
100 105 HO 

Asn Val Asp Ser He Leu Thr Val Lys Lys Tyr Phe Arg Arg lie Thr 
115 120 125 

35 

Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 140 

Arg Ala Glu He Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
40 145 150 155 160 

Arg Leu Arg Arg Lys Glu 
165 

45 

<210> 85 
<211> 166 
<212> PRT 

<213> Artificial Sequence 

50 

<220> 

<223> Description of Artificial Sequence: Synthetic ammo acid 
<220> 

55 <223> Clone ID CH2 . 3 

^ <400> 85 t ¥ 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Asn Arg Arg Thr Leu Met 
1 5 10 15 
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lie Met Ala Gin Met Gly Arg lie Ser Pro Phe Ser Cys Leu Lys Asp 
20 25 

5 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asp Gly Asn Gin Phe 
35 40 
Gin Lys Ala Gin Ala lie Ser Val Leu His Glu Met He Gin Gin Thr 



50 



10 



Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Thr Trp Asp Glu Thr 

65 70 75 

Leu Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu 
15 85 90 

Glu Ala Cys Met Met Gin Glu Val Gly Val Glu Glu Thr Pro Leu Met 
100 105 

20 Asn Glu Asp Ser lie Leu Ala Val Lys Lys Tyr Phe Arg Arg He Thr 
115 120 12b 

L eu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 
130 135 
25 Arg Ala Glu lie Met Arg Ser Phe Ser Phe Ser Thr Asn Leu Gin Lys 
145 1*0 



Arg Leu Arg Arg Lys Glu 
30 " 165 



<210> 86 
<211> 15 
35 <212> DNA 

<213> Artificial Sequence 

<2H> Description of Artificial Sequence: Synthetic DNA 

40 

<400> 86 15 
tgcgacttac cacaa 

<210> 87 
45 <211> 26 
<212> PRT 

<213> Artificial Sequence 
50 tit Description of Artificial Sequence: Synthetic amino acid 
Tr p°Glu 7 Val Val Arg Ser Glu lie Met Arg Ser Phe Ser Tyr Ser Thr 

55 Asn Leu Gin Arg Arg Leu Arg Arg Lys Asp 
20 25 
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<210> 88 
<211> 26 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 88 

Trp Glu Leu Val Arg Ala Glu He 
1 5 

Asn Leu Asn Lys Arg Leu Arg Lys 
20 



Sequence: Synthetic amino acid 



Val Arg Ser Phe Ser Phe Ser Thr 
10 15 

Lys Glu 
25 
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Nucleic acid represented by sequence ID no. 72 encoding a 
polypeptide represented by sequence ID no. 79. Antibody. 
Method of production. Therapeutic uses thereof. 
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